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The Belden 
CONNECT-A-CORD 





+ CONDUCTOR | PLUG 
















A new advantage 
appliance users want 


Though the Belden Connect-A-corD 
is a new idea, extensive surveys have 
already shown that electrical appliance 
users want its advantages. No mere 
postwar dream, it is already engi- 
neered—and it is offered now only 
after complete service tests and sur- 
veys to establish customer demand. 








‘ Detachable at both plug end and appliance end and easily 


belden 


Codiuge§@RDS 
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Give them a cord of the right length 


— easy to replace 


THE INTERCHANGEABLE 


Belden Q@uarA cal | 


interchangeable, Belden Connect-A-corDs simplify assembly, 
packing, and display—and add another effective sales feat- 
ure to your newly designed electrical appliances. Available 
in various lengths (and in matching colors, too), they end 
the nuisances of too-short-to-reach cords and unsightly 
tangled coils of extra lengths. And consistent national 
advertising pre-sells your customers on these advantages. 


Need for costly dealer cord repair services is eliminated 


Connect-A-corDs,-and;~as with all other Belden 
| cords, complete treed fem C 
1. Write fe. complete information on the Con: 


< 


t., Chicago 44, Iil 








‘, 
! 





sTACKPOLE 


JANUARY 1946 
















/ BODINE OFFERS... 


TROUBLE-FREE MOTORS 
FOR SMALL, MOTORIZED MACHINES 







Spur geor 
reducer unit 


Efficient 


Compoct 
Synchronous or 
non-synchronous 





The long-service record of Bodine motors is a result of thorough pro- 
duction and final assembly tests. For example, at least 20 separate 
routine electrical tests are made on Bodine brush-type motors as they h 
progress along the Bodine production line. 4 


s\ This step-by-step testing procedure requires a considerable variety of 


testing instruments and equipment. Testing is a regular factory proce- 
dure, and at various assembly stages, the testing instruments screen out 
windings and materials which develop defects in any way. Therefore, at 
the final test and in ultimate operation, Bodine motor failures are rare. 


BODINE ELECTRIC COMPANY 





2256 W. OHIO ST., CHICAGO 12, ILL. 


MODERN CARILLON 
USES BODINE MOTOR 


Carillon music is not new. But, the method of playing 
carillon music is different from what it was in bygone days. 


The Deagan Carillon utilizes tubular bells rung by an elec- 
trical mechanism. The carillon may be played from an organ 
console or from an automatic electric player using perforated 
music rolls. In addition, the Deagan Carillon is often fur- 
nished with the Westminster Chiming Device which automat- 
ically sounds the bells to announce the time of day. 


Deagan electric player and Westminster Chimes are both 
driven by Bodine motors chosen for their extreme depend- 
ability and accuracy. 
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WIDEST VARIETY OF FRACTION 
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Like this. With the standard mold- 
ing practices of a few years ago, 
molding this vacuum cleaner housing 
called for a 150 ton press. We pro- 
duce it now in a 75 ton press, and 






ala 


fi. 


get a better cure and a finer finish, 
too. That’s Heatronics (radio fre- 
quency pre-heating) for you — and 
only a couple of its many benefits, 
at that. 


= 


Let us show you how Heatronic 
molding can help you. We've been 
custom molders since the birth of the 
industry — developers of Heatronics 


‘ since we pioneered its use in plastic 


molding. We're large enough and 
perfectly equipped to handle any job 
—not so large that our top men lose 
sight of the jobs you give us. Try us 
and see. 





~ Internal 
’ Stress? 


We reduce it for better plastic parts 


CUTTING ’WAY DOWN on internal stress gives your 
plastic application greater strength and stability 
under stress, as well as better dimensional stability 
under severe temperature change—in many cases, 
simplifies retention of tolerances when cooling. It 
produces a far better molded piece. 








Pee tt Rie are ee 


Complete molding facilities — from 
design to finished product — are at 
your service here. Just ask for a Kurz- 
Kasch engineer, 





Korz-Kasch 


For Over 28 Years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1419 South Broadway, Dayton 1, Ohio. Branch Sales Offices: New York 
Chicago * Detroit ® Los Angeles © Dallas @ St. Louis ® Toronto, Canada. Export Offices: 
89 Broad Street, New York City 
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thal Cures Kadio Hoise 


For ag For radio noise, the remedy is Filterizing by Tobe . . . a complete service 


sun, > 
There is a remedy that enables you to guarantee that your electrical products wil not 
or there is 


e 


none. 
Eng. Prov. interfere with radio reception. Filterizing by Tobe covers these three 


important aspects of every radio noise problem: 
R.F. Circuit Design — Engineers with many years experience, thoroly versed in measurement 
techniques, and using the latest instruments, determine the radio noise output and r-f dhamene: 
istics of your product and specify the correct circuit elements to stop radio interference over the 


desired frequency range. 


Electrical Design — The filterizing circuit is checked for effect upon performance of the apparatus being 
Filterized and all components are selected so that normal performance is obtained after Filterizing; 
voltage drop, temperature rise, phase relationships — all are held within required limits. 


Mechanical Design — The arrangement of circuit elements is co-ordinated with existing space limitations 
so that radio noise is quelled without need for extensive re-design of the apparatus. 


These three design factors, embodied in every Tobe Filterette, are based on exact, scientific knowledge 
and, when applied by Tobe engineers, enable you to guarantee radio silence for your electrical apparatus. 
This guarantee, shown by the FILTERIZED label, helps build sales for your product. Ask us for details. 


TOBE DEUTSCHMANN CORPORATION ¢ CANTON, MASSACHUSETTS 


ORIGINATORS OF FILTERETTES © © © THE ACCEPTED CURE FOR RADIO NOISE 
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Low Thermal Expansion Alloy 
Solves 2 Problems 


3.5 


Comparison of Exponsion 
Between Corbon Steel and 
Carpenter Invar “36° or 
Carpenter Free-Cut Invar “36° 





Expansion in thousandths of an inch per inch of length 





500° 


The low expansion properties of Carpenter Invar ‘‘36’’ have 
found two important classes of applications—to hold size 
change to a minimum through temperature variations and 
to produce motion with changes in temperature. The care- 
fully controlled 36% nickel content of the alloy gives an 
expansion rate approximately 1/10 that of carbon steel in 
the range of O—400°F. 


For help in solving your low expansion problems the experi- 
ence of our metallurgical department is at your disposal. 
Ask for latest engineering bulletin on Carpenter Invar “36” 
and Carpenter Free-Cut Invar “36”, or write us fully about 
your low expansion problems. 





TO MINIMIZE SIZE CHANGE 





Push rods for internal combustion engines 
provide an example of the application of 
Carpenter Invar ‘36’. Better accuracy and 
performance are obtained by minimizing 
the change of size with change in tempera- 
ture. The low expansion properties per- 
mitted closer commercial tolerances and 
better engine performance. 


TO PRODUCE MOTION 


The thermal switch 
shown in the drawing 
is a typical tempera- 
ture control device that 
employs Carpenter In- 
var “36”. The high 
rate of expansion of 
the supporting shell 
opens and closes the 
contacts. Two strips of 
low expansion Car- 
penter Invar 36” keep 
the contacts normally 
closed until the tem- 
perature rises to a pre- 
determined point. 


The Carpenter Steel Company, 115 W. Bern Street, Reading, Pa. 
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In molding this highly finished, streamlined handle 
for this swivel action iron from ‘Neillite, radio high 
frequency preheating by Megatherm is employed. 

Neillite for the handle provides superior ther- 
mal qualities, high dielectric strength and polished 
beauty in design. Consult Watertown engineers 
on your problems of insulation, dielectric strength 
and utility combined with beauty in plastics mold- 
ings. The Watertown Manufacturing Company, 
Watertown, Connecticut. Branch office—Cleveland. 
Sales. office in New York, Chicago, Detroit, 


Milwaukee and Hawaii. 
*Neillite—Watertown's own phenolic molding powder. 


A NAME AS OLD AS THE PLASTICS INDUSTRY 





Pert oed 
finishes 


A NEW NAME THAT BRINGS TO THE FINISHES FIELD - 


146 Years of Finishing Experience. 


CML hed Mil Mert lea 
Ce MMe CMe elec Ce 
Te Mele lee h elie 
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T here’s a new name on the product finishes horizon today, of 
which you'll be hearing a great deal in the future. . . ““Interchemical 
Finishes.’”” This new name is the result of the consolidation on 
November Ist, 1945 of the Ault & Wiborg Division of Interchemical 
Corporation and thee Murphy Finishes Corporation into a single 


division, Interchemical Corporation Finishes Division. 


What This Means To You — The consolidation of these 
two Interchemical units will bring to the industry, under a unified 
activity, a complete finishes service based on an extensive back- 
ground of successful and diversified experience. This experience, 
covering an aggregate of 146 years, encompasses every phase of the 
product finishes field and includes metal finishes, wood finishes, 
metal decorating, can and drum linings, cable finishes, grain repro- 
duction finishes, transportation finishes, household paints and 


specialties. 


Operating as a single unit, the Finishes Division will have the benefit 
of the research facilities of both Ault & Wiborg and Murphy aug- 
mented by the fundamental: research program of Interchemical 
Corporation. It will also have a nation-wide integrated network of 


factories, warehouses, laboratories and service stations. 


All of the famous, established products formerly sold under the 
names of Ault & Wiborg and Murphy will now bear the designation, 


“An Interchemical Finish.’’ 


Through this consolidation, Interchemical Corporation is placed ina 
position to give to the product finishes industry a service which in 


scope and experience is second to none. 


Starting now, remember—To give your product 
a good start give it ‘‘An Interchemical Finish.’’ 


Interchemical Corporation 


$53 FLEET CPCESE, (8 Oy TH8e 12 CE. 


JANUARY 1946 








TO COMPENSATE FOR 


BOLT ~ SCREW 


it's a well known fact that metal bolts and screws stretch, under constant 
service and temperature changes. If they didn't, lock washers, lock nuts 


and lock fastenings of any kind would be unnecessary. 


Diamond G Spring Lock Washers . . . scientifically designed with CON- 
TROLLED TENSION .. . assure unfailing spring tension PLUS thrust washer 
action. They permit full tightening of bolts and screws, and lock themselves 


against vibration, shock and excessive wear. 


Specify Diamond G's today! Samples on request. Write for illustrated folder 
including new ASA and SAE specifications on Spring Lock Washers. Prompt 


delivery assured on all orders. 


GEORGE K.GARRETT CO., INC. 


1114 MORRIS BLOG, 1421 CHESTNUT ST., PHILADELPHIA 2, Pa. 
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DIAMOND <> PRODUCTS 








OTHER DIAMOND G PRODUCTS: Flat Wash- 
ers, Stampings, Springs, Snap and Retainer 
Rings, ond Hose Clamps. 
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YOUR MOVES 
WITH 


ALLIANCE 
MOTORS 


Motion . . . instant action . . . compact pin-points 


of concentrated power—that’s what you have 
in ALLIANCE Miniature Mofors. 


They're compact stand-by power stations, 
ready to obey and deliver just the right amount - 


of power and drive where and when needed. 


Where your plans call for continuous or inter- 
mittent action, remote actuation, starting, stop- 
ping and reversing, there’s probably an Alliance 
motor already engineered and available in 


quantities, at low unit cost, to do the job! 


WHEN YOU DESIGN—KEEP Wiance 


MOTORS IN MIND 


ALLIANCE MANUFACTURING COMPANY . ALLIANCE, OHIO 
Alliance Tool and Motor Ltd., Toronto 14, Canada 
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CREAT and rapid strides have been made in adapting 
J America’s industrial might to peacetime requirements 
. . . mew processes, new production equipment. Soon these 
great achievements will be revealed . . . in the largest in- 
dustrial exposition of its kind. This first postwar ASTE 
exposition will open the door to New Era engineering and 
manufacturing, with every person among the more than 
100,000 in attendance having a vital interest in what’s new. 
This is industry’s show for industry! 

Here will be shown the many new designs and engineering 
projects on which America’s new peacetime industry must 
be built! Manufacturers and industrial engineers will ex- 
hibit their latest developments. 

The country’s leading tool engineers will be there, to 
attend the Annual Convention of the American Society of 
Tool Engineers. It is the major postwar opportunity for manu- 
facturers to exhibit their products to all industrial America. 








WHERE = *Gievetend, Oso” 


April 8-12 
1946 


Leading: Manufac- 
turers and Industrial 
Engineers 


To Exhibit New Era 
Production Equip- 
ment and Processes 


—— 


For full information write to 


AMERICAN SOCIETY OF TOOL ENGINEERS 


Cteciiiie oo aeaillide 
1666 PENOBSCOT BUILDING > DETROIT 26 > MICH. 
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REAR VIEW Size 14% x 18%" 4%" 


This. Very Diftedtt Dee Casting is saving man ~ 
hours, machining time and weight in its application to instru- FRONT VIEW 


" ment equipment. The picture tells its story . . . a typical 
Parker job made possible by Parker's more than 38 years of 


“know how” in die-casting. 


PARKER WHITE METAL AND MACHINE CO + 2148 McKINLEY AVENUE, ERIE, PA. 


Ne eae ree a ZINC 
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Insulated with 


Du Pont POLYTHENE 


Jacketed with 


Du Pont NYLON 








Field telephone wire WD-1/TT makes noteworthy 
saving in weight... with greater durability 


Here’s where two Du Pont plastics teamed up to fill a recent 
urgent need of the Signal Corps. Specifications called for a 
considerably lighter field telephone wire, which would possess 
the necessary durability as well as a talking range equal to 
that of the heavy Army field wire. 


Du Pont polythene, because of its outstanding electrical 
properties, needs less weight to do a given job of insulation. 
Polythene alone is widely used as insulation on some of the 
lightest types of Army wire. But for this field wire it was neces- 
sary to protect the insulation against all kinds of weather, and 
abrasion from rocks, trees, sharp corners. That’s where the 
toughness of nylon was called on to help. A wall thickness of 
only 5-6 mils of nylon, extruded rapidly over the polythene 
insulation, gave the necessary protection—and the finished 
wire weighs a little more than a third as much as the heavier 
type of Army field wire—though the talking range is the same. 


For information on nylon, polythene and other Du Pont 
plastics, write E. I. du Pont de Nemours & Co. (Inc.), Plastics 
Dept., Arlington, N. J. 


Share in the Victory — Buy Bonds 
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POLYTHENE 


ra STEEL 
> COPPER 





*,' 
¢> 


* 
| 


NYLON 


Section of Field Wire WD-1/TT, magni- 
fied approximately 12 times. Wall thick- 
ness of polythene insulation; 18 mils. Wall 
thickness of nylon jacket; 5-6 mils. Over- 
all diameter; 80-82 mils. Average weight 
per mile: 48 lbs. 


FOR PLASTICS... 
CONSULT DU PO NT 


a€s us eat orf 


BETTER THINGS FOR BETTER LIVING 


...- THROUGH CHEMISTRY 
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...of a more successful design for your product, 
with. new adaptations, new uses, and new possi- 
bilities. For the types of ends possible on torsion 
springs are practically unlimited in size and 
shape. But engineering the best spring end for 


your application requires experience in design— 


Se 
" 
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making it calls for great skill in tooling, and ex- 
tensive production machinery. That’s exactly 
why you should turn to Muehlhausen engineers 
for solution to your difficult spring problems. 


MUEHLHAUSEN SPRING CORPORATION 
Division of Standard Steel Spring Company 
800 Michigan Avenue, Logansport, Indiana 


MUEHLHAUSEN 








How much fuel flies out 
nL a 


GATE U a Ue eke ae 
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Cities Service Oil Co. 
Room 554, 70 Pine Street, New York 5, N. Y. 


Gentlemen: Please send me further information on the Cities Service 


Industrial Heat Prover—at no obligation to me. 
RN iis bic ws owes dense 


NE ere eee 


IN a oi oc con pecan nc kbe diet tank oo seer ebndekiwene 


REDS 5 5. x0 665 bx PR eee ae eee ee 


see eee eee eee eee eeeeeeeee 
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Applied to the flue or exhaust of any type of com- 
bustion equipment, the Cities Service Industrial 
Heat Prover analyzes spent gases—registers im- 
mediately on two carefully calibrated dials the 
exact percentage of unconsumed fuel and oxygen. 


With this information, the Cities Service engi- 
neer can show you at once how to save on fuel 
costs... and what this saving will mean to you in 
dollars and cents each year. 


This exclusive Cities Service instrument has 
been used with every kind of fuel and with every 
type of combustion equipment in this country. 


For information leading to a demonstration of 
the Industrial Heat Prover, contact your nearest 
Cities Service office or... 


TODAY 


te 


(Available only in 
Cities Service 
Marketing Terri- 
tories East of 
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| MAIL THIS COUPON 















ROSAN INSERT MTN 
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“National” offers 
High Tensile 





Fastenings for 


Yas 
Teed Naa Saub PT ts 


1 A ee UPSD aD 


ROSAN STUD 
The tendency of fastenings to work loose under 


vibration or torque is overcome by the Rosdn 


(« 


\\\ 


Locking System for inserts and studs, now made 
by National Screw & Mfg. Co. 

Rosan Fasteners may be molded in, or easily 
installed in plastic parts after forming. The entire 
design is based on a simple serrated ring which 


locks either an insert or stud in position, and so 


y 


(WE 


prevents loosening or turning by any stresses on 
the connecting unit. 3 

Securely locked in place, a Rosd4n Fastener gives 
a long wearing, high strength tapped hole or a 
firmly anchored projecting stud. It can be removed 
by drilling without disturbing the parent material. 

Send for samples and full information on these 
revolutionary new fasteners, already adopted by 


leading aircraft companies and other industries. 


(Patents issued and pending, U.S, A, and foreign countries) 
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W. J. HAGGERTY, Manager 
industrial Sales, Ashland, Mass. 





ARTHUR H. RIPPAS, New York 





J. H. BLINN, Denver 


These experts 


YOUR 


questions about 


Telechron Motors 


Telechron’s Motor Advisory Service is 
staffed by application engineers. They 
can tell you how Telechron self-starting 
synchronous electric motors may be 
applied to your product—how quickly 
and economically they can be installed 
—how they'll perform under varying 


conditions of moisture and temperature. 


There’s one of these experts within 
easy reach. It’s his job to help you build 
a better product at lower cost. Tell him 
what you need in the way of speed and 
torque, and the operating conditions 
the motor must meet—he’ll recommend 
the one motor you should have. Send 
him a sample of your product—engi- 
neers at the factory will install a motor 
and test it in actual operation. 


The Motor Advisory Service is one of 
the plus values you get with long-life, 
dependable Telechron motors. For full 
details, consult one of Telechron’s field 
engineers.. Motor Advisory Service, 
Dept. H, Warren Telechron Company, 
Ashland, Massachusetts. 


Telechvon 


REG. U.S. PAT. OFF. 


WARREN TELECHRON COMPANY, ASHLAND, MASS. 





Cc. B. DIX, Sales Engineer 
Ashland, Mass. 








M. C. HUIE, Dallas 





A. W. PINGREE, Boston 





JOHN W. BABB, Chicago 
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(Dow Polystyrene) 
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plus sales appeal 





Capacity to do a great variety of exacting tasks—and do 
them better. That’s a characteristic of Styron (Dow 
Polystyrene) with which you’ve long been familiar. 


Now a better Dow Polystyrene—the new Styron 411 
Series—makes possible even smoother, and more bril- 
liant surfaces, wider utility, longer wear. And it affords 
greater ease and economy in manufacturing. 


These production advances stem from Styron 411 quali- 
ties which permit: Better flow—thinner sections; easier 
mold release—elimination of mold lubrication; improved 
machineability—reduced drag on tools, lower frictional 
heat; improved finishing—easier buffing, with less tend- 
ency to scuff or “burn.” 


Whether you’re making tea strainers or batteries, these 
advantages, with Styron’s sparkling colors, acid resist- 
ance, low moisture absorption and high dielectric 
strength, give you new scope! And Series 411 Styron is 
available at the same low prices. It means better prod- 
ucts at low cost—plus sales appeal, plus serviceability. 
Write any Dow sales office for details. 


High accomplishment in plastics will result only when manu- 
facturer, designer, fabricator and raw materials producer put their 
skills together, working as a team. In the interests of achievement, 
therefore, Dow urges-you to save time and money by putting its 
experts to work on your problem. They'll do their part. 


ears 
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PLASTICS 


STYRON 





STYRALOY 





ETHOCEL 


ETHOCEL SHEETING + SARAN + SARAN FILM 








The life of the heating element is often the life of your 
product. And CHROMEL takes the heat for g long, long, long 
time. There's no wishing and wondering when you specify 
CHROMEL in any heating appliance you're -planning. Industrial 
and domestic units have been using CHROMEL for almost 40 


a 


HOSKINS 


years. If you had our Catalog—M in front of you, you'd find 


some useful information. Send for it. ° 


HOSKINS MANUFACTURING COMPANY, DETROIT 8, MICHIGAN 
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| Program and special timing require- 
ments may be easily met with the 
proper combinations of Photoswitch 
equipment. Our engineers will gladly 
advise you. 





Photoswitch ELECTRONIC TIMER does the rest! 


For any Timing Control purpose, demanding split-second accuracy 
and unfailing operation, Photoswitch Electronic Timer has been proved 
best by repeated tests. Electronic in operation, Photoswitch Timer 
has only one moving part and is guaranteed for maintenance-free opera- 
tion and unlimited life. 

Its wide timing range — from 1/20th of a second to two minutes — 
and split-second adjustability to any fraction of time within that range 
have resulted in Photoswitch Timer being adopted as standard in many 
diverse industries. 

It is simple to operate. The correct one of six interchangeable timing 
elements is selected to determine the timing range, the dial is set to the 
required split-second interval within that range. Flexible in operation, 
it provides for three different methods of timing: initiation of the timing 
interval by momentary contact, timing throughout sustained contact, 
or delayed action following contact. 

Photoswitch Timer, because of its precision and long life, has no ‘: a 
for continuous repeat cycle timing, or short interval timing. 

In repeated tests by leading equipment manufacturers, Photoswitch 
Electronic Timers have been selected on the basis of accuracy, versatility, 
long-life and trouble-free maintenance. They can do a job for you. 

Other Photoswitch equipment control levels, turbidity, smoke density indication, 
counters and conveyors, inspection, property and machinery safeguards and similar 


industrial applications. Our engineers are available to assist you on any special con- 
trol problems for which electronics may offer a possible solution. 


HOTOSWITCH INCORPORATED 


CAMBRIDGE 42, MASSACHUSETTS District Offices in All Principal Cities 





PHOTOELECTRIC AND ELECTRONIC CONTROLS FOR EVERY 
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INDUSTRIAL PURPOSE 
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MAXIMUM CAPACITY 





IN MINIMUM SPACE 





WITH SINGLE-ROW BALL BEARINGS 


VRMA-AVFFMAN 
PRECISION ROLLER BEARINGS 
NORMA-HOFFMANN BEARINGS CORP'N., 








STAMFORD, CONN., U.S. A. e¢ Founded in 1911. 


Write for the Catalog. Let 
our engineers work with you. 
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A typical “postwar” item is this Silex 


Steam Iron illustrated. Like so many 
new products which are a part of our 
long-awaited civilian economy, this 
revolutionary home appliance makes 


prudent use of Durez phenolic plastics. 


Why Plastics? 


Notice the eye-appealing, heat-resist- 
ant handle. Exhaustive tests proved 
that plastics were better suited for 
this purpose than any other material 
known. Their use resulted not only 
in a better finished product but also 
in a product which could be produced 


very economically. 


Why Phenolic Plastics? 


Of all plastics, the phenolics are the 


most versatile. Naturally, this makes 


IRONING OUT 


them the logical starting point for the 
design engineer with a materials prob- 
lem. The handle of this Silex Steam 
lron, for example, called for heat re- 
sistance, smart appearance, pleasant 
and hand-fitting “feel,” moisture re- 
sistance, and excellent moldability . . . 
all inherent characteristics of phenolic 


plastics. 


Why Durez Phenolic 


ic Plastics? 


The more than 300 multi-propertied 
Durez phenolic molding compounds 
available today are the direct result 
of a quarter century’s continuing re- 
search and product development on 
the part of Durez laboratory techni- 
cians. This rich background and the 
high quality of the materials them- 


selves are convincing reasons why 


manufacturers in every field of indus- 
try look to Durez for the plastics that 
fit their jobs. 


Experienced Assistance 
Available 


Do you have a plastic materials prob- 
lem? If so, see your custom molder. 
Wartime developments have endowed 
him with many new molding methods 
and processes so that his services are 
even more valuable than before. Should 
further assistance be necessary, the 
competent advice of experienced 
Durez service engineers and a wealth 
of proved product development data 
await your request. 

Durez Plastics & Chemicals, Inc., 2813 
Walck Road, North Tonawanda, N. Y. 
Export Agents: Omni Products Corporation, 
40 East 34th Street, New Work 16, N. D 


PHENOLIC 
Ct) 
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PLASTICS THAT FIT THE JOB 


Clocks with tiny crystal hearts 





that beat 100,000 times a second 


Crysta Hearts beat time in Bell Tele- 
phone Laboratories, and serve as stand- 
ards in its electronics research. Four 
crystal clocks, without pendulums or 
escapements, throb their successive 
cycles without varying by as much as a 
second a year. 

Precise time measurements may seem 
a far cry from Bell System telephone 
research, but time is a measure of 
frequency, and frequency is the foun- 
dation of modern communication. 
whether by land lines, cable, or radiv. 


. These clocks are electronic devices 
developed by Bell Laboratories, and 
refined over years of research. Their 
energy is supplied through vacuum 
tubes, but the accurate timing, the con- 
trolling heart of the clock, is provided 
by a quartz crystal plate about the size 
of a postage stamp. 

These crystal plates vibrate 100,000 
times a second, but their contraction 
and expansion is submicroscopically 
small—less than a hundred-thousandth 
of an inch. They are in sealed boxes 





to avoid any variation in atmospheric 
pressure, and their temperatures are 
controlled to a limit as small as a 
hundredth of a degree. 

Bell Laboratories was one of the first 
to explore the possibilities of quartz in 
electrical communication, and its re- 
searches over many years enabled it to 
meet the need for precise crystals when 
war came. The‘same character of re- 
search is helping to bring ever better 
and more economical telephone service 
to the American people. 


BELL TELEPHONE LABORATORIES Exploring and inventing, devising and 


perfecting for continued improvements and economies in telephone service. 
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come frome ECLIPSE zoday/” 


ye , AT a not far distant day, you’ll be carrying a smartly 
styled, compact, functionally designed Portable Radio like 


this to the beach, lake, 








mountain resort — anywhere 
you may wish to take the 
world’s news, music, or 


entertainment. 


Each part of the preci- 
sion designed radio unit 
was carefully planned 
and model tested be- 
fore engineering the mould 
from which it was originally cast. 
Successful performance was predeter- 


mined from the very moment of inception. 















So. tt is that in the seuliealddiy designing ohne of your 
1 2 own: plastic products, Eclipse engineers, designers, and 
_ Stylists can give you aid of inestimatable valve. For this — 
specialized organization’ is geared to bring into effective 
‘play a knowledge and understanding of your problems 
that results in definite time and money savings for yoou., 
For every Eclipse design, as well as plastic” material, We i 
combined so as to fully meet the test of useful, snenee: * 


ome 








oe 
ECLIPSE MOULDED PRODUCTS CO. | 
{5 79 WN. 32nd St., Milwaukee 9, Wis. 


| 
Please send us our copy of your Brochure \q FREE —A ECLIPSE MOULDED PRODUCTS CO. 
—""Se You're Going to Use Plastics?” c opy of 
Ecli pse Plastic Division of General American Transportation Corp. 


Data Book 5179 N. 32nd Street, Milwaukee 9, Wis. 
“So You’re - 


\ 
' 
\ 
ADDRESS ; Going toUse 
\ 


—_ Pa 
om — 


Manufacturers of “SanDuro” Brand Plastic Products 
Plastics?” and Producers of Plastic Items Custom-Moulded 
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cardboard sleeves get soggy in time. Not so with this 
plastic encased Mallory Type P capacitor! 


Then, too, many manufacturers have trouble with tight fitting end 
caps—or with padding expedients that are intended to stop 
rattling. Not true of this Mallory Type P AC capacitor with its 


lock-in end cap! 


Finally, most AC capacitors are troublesome to mount — they 
need all kinds of expensive and extraneous gadgets. But Mallory 
Type P has its own mounting bracket. Only two screws are needed 
to put it in place! ; 


For eliminating replacement headaches, improving appearance, 
speeding up assembly time—you ve got to hand it to this Mallory 
Motor-Starting Capacitor. We'll be glad to send you specifica- 
tion sheets — write for form #746-C. 





TIME-SAVING 
G BRACKET 





P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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GOOD NEWS! 


for Manufacturers Caught in This Squeeze 


In the face of higher wage rates...reconversion costs...strike-created 
shortages ...higher material prices —-GILBERT brings welcome relief! 


Prices of GILBERT Plugs—previously Production of GILBERT Plugs—un- 
among the lowest in the industry — hampered by reconversion problems 
have recently been cut still further! —is at a peak, and still climbing! 


Of course, GILBERT has a mountain of unfilled plug that’s assembled to cord by machine—the 
orders—but GILBERT’s making deliveries, and plug at the profit-making price! 


in terrific volume! Now is the time to investigate Gilbert Manufacturing Co., Inc., 24-20 46th St., 
the advantages of “The Plug You Can Tug!”—the Long Island City 3, N. Y. 


Cord is securely 
locked into cap 

by prongs— 

that’s why it’s 

“The Plug You 

Can Tug!” The 

GILBERT Plug 

is approved by 
Underwriters’ 

Laboratories for 
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Making simple or intricate Fractional Horsepower gears to a degree of 
uniform accuracy heretofore considered impossible, is a highly developed 
specialty of ours. Quantity production is taken in stride by our long expe- 
rienced craftsmen working with finest modern methods, machinery and 
inspection devices. That’s why we say “If better small gears are involved, 
it’s a job for G.S!” When your requirements call for production runs of gears 
from 12 to 96 d.p. by all means discuss your problems with G.S. Engineers. 
You’ll welcome the seasoned counsel and friendly cooperation of men who 
have devoted a lifetime to the design and manufacture of better small gears, 
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Glass-Like Transparency e Cloth Permanence ° Velvet Mat Surface 


Penciltex is the perfect pencil drawing Pencil on the highly transparent base 
medium. Here is a velvet smooth surface produces the extra contrast for bet- 
on which you can draw with your favor- __ ter prints by any process. Penciltex asks 
ite hard pencil, using your every day for your closest scrutiny and hardest 
technique, to produce jet black, opaque _ test. Your testing samples are ready— 
detail. | send your request today. 


The Frederick Post Company 


3650 AVONDALE AVE. © CHICAGO 18, ILLINOIS 
DETROIT * HOUSTON * CHICAGO «LOS ANGELES « MILWAUKEE 












INSTRUMENTS - EQUIPMENT - BLUE PRINT PAPERS - KINDRED SENSITIZED PRODUCTS 


NATION WIDE NETWORK OF POST DEALERS 


Atlanta... Jock. 2121 Dayton......................Adams 9174 Kansas City..... ....Vietr. 7881 Oklahoma City ....... 3-6306 Seattle 0... Main 4022 
Birminghom..........................3-8183 IIR caicnsiecsnsss scenes SU Knoxville eeeeeeeeee 421823 Omcha Atlantic 7890 IND os nseesssessscinessssreveccd OD 
Boston ........................liberty 4690 I a sis sccteesesciecensae sy nee Los Angeles...... .....Tri. 8164 Philadelphia. : Lom. 7044 Tampa «on... .eceseeeeceeeseeeeeeee M-8377 
Buffalo ........................Cleve. 0370 Ft. Wayne ...................Ant'y 4142 Louisville ;............... Jackson 7131 ~——~Pittsburgh................ Atl. 3350 iit. i eee 
Chicago..........................Key. 7000 TID :assncsctnintsincentecaaaian 3-3244 Memphis .............-............-..0-6796 Portland ..................Atwater 8681 

Chanel... .ncncscenseserce Main 6644 Houston ...................Preston 3101 Milwaukee ................. Marq. 7246 St. Lovis suse. Chestnut 0688 TUISG «...noessesneessennnenesnnnsneneenne DQ 168 
Cleveland ...................... Ch. 7347 Indianapolis .................. Mkt. 4466 New Orleons............ Ray. 0331 = Salt Lake City................... 47823 Washington..................Natl. 4063 
Columbus onal Main 3420 = Jocksonville.........................5-2166 = New York....................Wis. 7-7678 San Francisco ................Dou. 5975 — Wichiter..........----eseecseeereeses22-7-22 
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For the NEW YEAR...Good Judgment says... STANDARDIZE on 


STupa ott 





cERAMI Cs 





p 
"Oducts for the 






Export Department, 13 E. 40th Street 
New York 16, N.Y. 


Cable Address: ARLAB, all codes 
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IMPROVED PRODUCTS. Many products require correctly en- 
gineered ceramic parts of highest quality for satisfactory performance and 
long service life. Stupakoff has the skill, experience and ability to produce 
such parts, thus helping you improve your products. 


FASTER ASSEMBLY. The dimensional accuracy and sturdy struc- 
ture of Stupakoff Ceramic parts help speed your fabrication processes. 
They fit exactly into the space provided for them, and provide correct 
spacing for parts assembled to them. 


GREATER SATISFACTION. You will find fewer rejects, and 
greater overall quality and satisfaction when you standardize on 
STUPAKOFF CERAMICS! 


wr retacs of ae ee 


STUPAKOFF CERAMIC 


& MANUFACTURING COMPANY 


TCC Ca ACCU mC CoC LOLs 


ATVAR Varnished Fiberglas is used primarily to insulate 


equipment which must operate at temperatures above the 
safe working range of other insulating materials. It is approved 


Class B insulation. 


But there are actually three advantages. For, in addition to its 
superior heat resistance, Natvar Varnished Fiberglas has excel- 
lent mechanical and dielectric strength, because it is carefully 


processed with special varnish to take fullest advantage of the 


Fiberglas base. 


Write, wire, or phone us for quick deliveries, either from nearby 


wholesaler’s stock or from our own. 







TELEPHONE © 
RAHWAY 7-2171 


207 RANDOLPH AVENUE * 


CABLE ADDRESS 
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NAL VARNISHED P 


NATVAR: RAHWAY, N. J. 
WOODBRIDGE 





@ Varnished cambric — straight cut and bias 
@ Varnished cable tape 


@ Varnished canvas 


® Varnished duck 
@ Varnished cellulose acetate 
® Varnished special rayon 
ip Varnished Fiberglas cloth 
® Varnished papers 
® Varnished tubings and sleeving 
@ Varnished identification markers 
@ Lacquered tubings and sleevings 
®@ Extruded vinyl tubing 
@ Extruded viny! identification markers 


Write for Catalog No. 20 


UCTS 


NEW JERSEY 
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make them longer-lasting this way... 


Among the lessons learned in recent years is that there is no satisfactory sub- 
stitute for Copper, Brass or Bronze. The properties that have made these 
metals so essential for tools of war—high electrical and thermal conductivity, 
freedom from rust, strength, and resistance to corrosion—are the same prop- 
erties which will contribute long life and dependable, efficient performance to 


those many things the public has done without... for so long. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut * Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 


From the manufacturer’s point of view, Copper and Copper Alloys have additional advantages . . 


“Anaconda Copper & Copper Alloys 





Strong 
relied 


...easy on production equipment, too! 


Copper and its alloys have long been known as 
the most workable of all commercial metals. 
They can be machined, forged, rolled, spun, 
stamped, pressed, coined, upset or drawn. 
They permit greater uniformity of parts; low- 
cost brazed, soldered or welded assemblies. 
While these metals are strong and tough, 
they are easy on production equipment and 
can be readily fabricated on standard ma- 
chines, with added economies through longer 
life for punches, dies and cutting tools. 
Attractive in their own right, Copper, Brass, 
Bronze and Nickel Silver also serve as an ideal 
non-rust base for enameled, lacquered, plated 





or other applied finishes. Products made of 
these metals are more readily marketable... 
combine longer service life with greater sales 
appeal. 

When ordering Copper, Brass, Bronze, 
Nickel Silver or Special Copper Alloys, speci- 
fy “Anaconda”—it’s your assurance of getting 
time-tried, dependable metal ... made by The 
American Brass Company and unsurpassed 
in quality. 45162 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ont. 


SHEETS, WIRE, ROD, TUBES « SPECIAL SHAPES ¢ HOT PRESSED FORGINGS « PRESSURE DIE CASTINGS 


“= Anaconda Copper & Copper Alloys 
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Because of what happened in laboratories 
during the war—our own laboratories and 
those of our suppliers—Formica is adapt- 
ed to more uses now than ever before in 
its history. And it serves many of the old 
time uses much better and more efficiently 
than it has before. 


New materials and new methods have im- 
proved the material as a high frequency 
insulator; its stability of dimensions and 
electrical characteristics under extremes 


of humidity have been stepped up; it can 
now be made immensely stronger and 
more resistant to mechanical strains than 
ever before; its resistance to both alkalies 
and acids has been improved for chem- 


ical uses 


Therefore, it follows that the material can 
now be used for many purposes for which 
it was not previously considered. 


Engineering data on these new qualities 
and capabilities is available in the ‘‘For- 
mica Data Book"’. Ask for it. 


THE FORMICA INSULATION COMPANY 
4638 Spring Grove Ave., Cincinnati 32, Ohio 
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@ Even K & E has never devised an instrument that would make it unnecessary to 
think. But we have spent 78 years designing and producing things that make it 
easier to act after thinking . . . drafting instruments and related materials that give 
the engineering hand and eye almost the same precision as the engineering brain. 
How well K & E products serve as partners in creating is shown by the reliance 
placed in them by engineers and draftsmen throughout the world. 

So widely is this equipment used that practically every great American engineer- 
ing project has been completed with the help of K & E. Could you wish any surer 
guidance than this in the selection of your own instruments and materials? 

To make measurements with the greatest ease and the least chance of error, 
choose a WYTEFACE* steel tape or tape rule of the type made especially for your 

work. Their jet black markings against 

T : > their white background are as easy to read 

p @ r Nn e rs i Nn Cc re Ci Tl n a in the brightest glare as in the dimmest light. 
. They are readily kept clean, are rust-resist- 


ing and hard to kink. For full information about them write to your nearest K & E 


Distributor or to Keuffel & Esser Co., Hoboken, N. J. 
*Trade Mark WYTEFACE Steel Tapes and Tape Rules are protected by U. S. Pat. 2,089,209 






---the world’s 
finest railroads 







e+. most 
efficient plants 










KE 


Drafting, Reproduction, 
Survering Fquipment 
and Materials. 

Slide Rules, 

Measuring Tapes. 
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eary Willie 


He was no weak sister. But that slow, nerve-straining, muscle-cramping drudgery 
ef hand-driving slotted screws kept him a high-cost, low-output worker. In fact, 
Bill and his whole department were low all the time ...in production, spirits, 


and health... 


... til AMERICAN PHILLIPS SCREWS 


stopped him from “beating his brains out” 


Bill’s boss got to analyzing his costs one day 


...- found that his screw-driven assembly 
cost was the only cost he could cut, and that 
there was only one way to do it. So he threw 
out his hand-drivers and slotted screws ... 
put in power-drivers and American Phillips 
Screws. 
Now his assembly costs are down 50%. His 
Output is at an all-time high, and so is 
product-quality. What’s more, Bill’s de- 
partment has taken new interest in the job, 
and no longer bogs down from exhaus- 
tion toward the end of the shift. All 
because American Phillips Screws are: 


Chicago 11: 589 E. Illinois Street 


1. “Fumble-Proof”’...screw and 4-winged 
bit fit firmly into one straight unit that can’t 
drive any way bxt straight. No wobbly 
starts, no dropped screws. 

2. “Slip-and-Slash-Proof” . . . bit and 
screw can’t twist apart till screw is driven 
up tight and flush. No spoiled work or 
gashed hands. 

Now add a third advantage . . . American’s 
4-phase quality control that means higher 
“perfection-percentage”’ in every shipment 
of American Phillips Screws ...and you - 
have your top opportunity for cost-control 
looking you right in the face! ‘Write. 


AMERICAN SCREW COMPANY, PROVIDENCE 1,RHODE ISLAND 
Detroit 2: 502 Stephenson Building 


AMERICAN 


PHILLIPS <,o0us 


Guaranteed Free from Burrs and Head Splitting 
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FASTER STOPS WITHOUT BRAKES | 


in applications 





G-E plugging switch for 
surface mounting—for gen- 
eral-purpose applications 


G-E plugging switch for 
flange mounting—for built- 


How this New 





switch operates 





Eddy currents are in- 
duced into a driven mem- 
ber (A) which rotates in 
the magnetic field produced 
by the alnico magnets 
(B). The resulting reaction 
turns the magnet assem- 
bly through its limited 
arc, and the contacts are 
operated by the Textolite 
erm (C) which connects 
the assembly to the 
movable contact strip (D). 
Springs (E)‘ tend to hold 
the contacts (F) in the 
normal position so that, 
as the speed (and mag- 


netic force) decrease, a 
point is reached where 
the springs take over and 
open the contacts. Lock- 
out device (G) holds con- 
tacts in OFF position until 
solenoid is energized. 


Two spring sizes are 
available, for speed ranges 
of 40 to 140 rpm and 140 
to 750 rpm. The switch’s 
speed limit is 1800 rpm, 
but higher-speed applica- 
tions can easily be made 
by gearing or belting 
down to the switch shaft. 


Neu G-E PLUGGING SWITCH 


reduces lost machine time 
by bringing motors to rest 
quickly between operations 


Now it is simpler and more practical than ever before 
to equip your machines with time-saving, maintenance- 
saving plugging control. These new G-E plugging switches 
have been designed to take full advantage of the small 
size and high external energy of G-E alnico magnets. 
Available now for both flange and surface mounting, 
these oiltight, dustproof switches are easy to install. 
Their smooth-contoured, die-cast enclosures give a 
pleasing appearance that will ‘‘go well” with your 
modern machines. 


BUILT FOR LONG LIFE 


With a contact-making mechanism that has no frictional 
parts or clutches, G-E plugging switches are inherently 
long lived. Use of a spring-bronze contact strip gives a 
wiping action that keeps the switch contacts clean and 
assures dependable operation with little maintenance. 


Safety to operating personnel is also an important 
feature of these switches. A simple lockout device can 
be provided which serves to keep contacts in the OFF 
position until the motor is energized. This prevents acci- 
dental starts in case the motor is turned over by hand in 
making a machine setup. 


Adjustment of contact operating speed is made quickly 
and easily with a screw driver. 


For complete details on these little ‘‘production boost- 
ers”, check “plugging switch"’ data on the coupon to the 
right. 
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ee-insulation extraordinary 


This outstanding inor- 
ganic insulation material 
can be molded with or 
without metal inserts to 
precise, permanent di- 
mensions. For electronic, , 
power, and appliance - si 
equipment, where high dielectric strength, heat and 
arc resistance, or low dielectric power losses are 
essential requirements, ask for G-E mycalex. 


Thinnest 


-e. rectangular magnet wire 


Did you know that rec- 
tangular Formex* magnet 
wire is now available in 
widths down to 0.085 
inch and in_ thicknesses 
down to 0.004 inch. 
Formex magnet wire per- 
mits higher coil winding speeds, because its insulation 
is not easily damaged. There is, therefore, no need for 
fibrous coatings. Varnish treatment, if needed, is easier, 
For details, check Bulletin GEA-3911 on coupon. 


Solenoids 


..-for reliable push and pull 





~ 





If you have a job | mA 
where a straight-line mo- _ 
tion (push, pull, or recipro- 
cating) is required, try 
G-E solenoids for steady, 
accurate performance. 
Maximum voltage for all § on lio 
types is 600; 60 to 25 cycles, and d-c. Maximum 
stroke range is from % inch to 3 inches. Check 
“solenoid data” on coupon for more details. 
*Trade-mark reg. U.S. Pat. Off. 
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that need 
less space 


F your machine requires a small low-speed 

motor, you'll like the two big advantages of 
G-E fractional-horsepower gear-motors. First, 
they operate at a higher efficiency than any 
other low-speed drive of comparable cost. 
This means a substantial power saving for your 
customers, Second, the planetary-gear system 
used permits a compact package of motor and 
speed-reducer that requires little more space 
than motor alone. Designwise, this gives you a 
better-looking machine. G-E gear-motors require 
less maintenance and are easy to install. 


The G-E line of fractional-horsepower gear- 
motors covers a range of standard ratings from 
Ye to % hp, in polyphase, single-phase, and d-c 
types. You also have a choice of either the 
concentric-shaft, planetary-gear type (for speeds 
between 520 and 13.5 rpm) and the right-angle 
shaft, single-worm or planetary-worm type (for 
speeds between 197 and 5.7 rpm). For more 
details, ask for Bulletin GEA-3981. 


GEN 
Apparane DennRIC COMPANY 
Please sina Partment, Section 668.46 

Htpaten me the following bullet; ‘ Schenectad 
GEA.398)_p 7" magnet wire 
More data - a 


y 5, 


Se 
© your Copy of Sweet's 19 


it contains 102 eges fen 45 File 
ing 


for Prod gene ai : 
G-E quipment Yet designers— 





N. Y, 
























PROTECTING... 
Cnt tnpoorllent iwetlircent” | 


Whether your “Baby” is a line of radios, refrigerators, tractors, or even watermelons... 
you have an “important investment” to protect. 

Just as modern hospitals assure positive identification by applying baby’s initials with stencil 
and ultra-violet ...so, too, market-wise manufacturers rely on Palm 
Brothers Decals for dynamic and positive product identification. 


Colorful Palm Brothers Decals can be applied quickly to any 
commercial surface. Easy to use, economical to buy, they are 
your guaranteed marks of distinction. 












Write today for your 
free copy of new 
Bulletin No. $21. 
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*TAC-TOR 


INNEAPOLIS-HONEYWELL Con-Tac-Tor Mercury Switches 

are safe, silent and positive in action. They are thoroughly 
dependable and offer practically no resistance to the flow of 
electricity. Besides their great mechanical strength, Con-Tac-Tor 
Mercury Switches have high current carrying capacity and can 
easily switch and carry electrical loads as high as 45 amperes. 
Con-Tac-Tors have fewer parts, which means less cost and less 
maintenance. You'll find literally thousands of applications for 
Con-Tac-Tor Mercury Switches, which are made in a wide range 
of types, sizes and capacities. Minneapolis-Honeywell Regulator 
Company, 2675 Fourth Avenue South, Minneapolis, Minnesota. 


MINNEAPOLIS-HONEYWELL 


CON-TAC-TOR Wiloheos 


LONG LIFE 


eo eee 3 ee ee ee eS el Ome iS ee, 
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| PROPELLERS 


Types from I2" to 72" 

















2—BLADE 
12” to 60” 


3—BLADE 
24” to 60” 




















4—BLADE 
12” to 72” 


5—BLADE | 
26” and 32” | 





36” to 72” 




















ALL BLADES DIE 
STAMPED AND 
DIE FORMED. ; 


| 

| 

| | | ALL SPIDERS DIE 
LTT STAMPED AND 
| | DIE FORMED. 
| 


























| HEAVY STEEL HUBS ARE ACCURATELY 
| | MACHINED, ASSURING PERFECT ALIGN- 
| | MENT AND BALANCE. 





The CHELSEA line of standardized propellers are available in types capable of 
meeting all industrial requirements. Engineers, designers and builders can now 
specify a standard component to exactly meet specific needs—volume, velocity 
and physical size—with the added advantages of economy, precision and prompt 
delivery. CHELSEA engineers offer experienced cooperation in choosing the 
proper component for your particular problem. Inquiries are invited; no 




















obligation. 





CHELSEA PRODUCTS 


INCORPORATED 


| 1206 GROVE STREET IRVINGTON, NEW JERSEY 
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3 NEW BOBBIN 
TYPE RESISTORS 


MAXIMUM RESISTANCE VALUES 
Type RX3 Type RX4 Type RX5 


100,000 ohms 


300,000 ohms 


500,000 ohms 


(wound with 1.5 mil. dia. ceramic-insulated wire) 


25,000 ohms 


- 75,000 ohms 


' 125,000 ohms 


(wound with 2.5 mil. dia. ceramic-insulated wire) 


MAX. POWER RATING AT 80° C. AMBIENT 
1 watt 2 watts 3 watts 


MAX. TEMPERATURE — Ambient plus rise: 150° C. 


RESISTANCE TOLERANCE: 
+’Ya% to +5%, as specified. 
Where close tolerances are neces- 
sary, power ratings should be re- 
duced in order to maintain sta- 
bility. For example, one-third 
power rating is consistent with 
1% tolerance. 


TEMPERATURE COEFFICIENT — 
Standard temperature coefficient 
is that of nickel-chromium wire, 
.017%. Lower coefficients can be 
provided with spécial alloy wires, 
restricting the resistance range in 
some cases. 

STABILITY — Resistors can be cur- 
rent- and temperature-aged after 


winding to provide instrument re- 
sistor stability. When operated at 
ratings consistent with tolerance, 
stability is +0.1% or 1/10 of 
tolerance, whichever is larger. 


CONSTRUCTION — Resistors are 
wound with ceramic-insulated 
Sprague Koolohm resistance wire 
on molded, high-temperature plas- 
tic forms. The lug terminals are 
tinned copper inserts molded in 
the plastic form. 


HUMIDITY RESISTANCE—Resis?- 
ors are impregnated to provide 
protection against tropical humid~ 
ity conditions. 


SPRAGUE 
KOOLOIM 


Trademark Reg. U. S. Pat. Off. 


WIRE-WOUND RESISTORS 


FIRST with Grade I, Class 1 Resistors; FIRST with resistors 
wound with ceramic-insulated wire; FIRST with glass- 
to-metal sealed resistors; FIRST with glazed ceramic 
coatings and new style end seals; FIRST with 
Megomax high-resistance, high-voltage resistors. 


SPRAGUE ELECTRIC COMPANY, Resistor Division, NORTH ADAMS, MASS. 


TYPE RX3 
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Whatever you're planning MOTOR PARTS 


sd 


can give you a smaller, lighter, more salable product! 


Planning a built-in drive for your new 
product? Then this kind of compact 
horsepower is just what you're look- 
ing for! Robbins & Myers Matched 
Motor Parts offer performance that 
is matched to your needs. They are 
matched in uniform sizes for easy 
interchangeability—a definite pro- 
duction advantage. Future changes 
from one motor type to another need 


pose no problem for you. No overall 
change need be made in the dimen- 
sions or appearance of the machine 
within which the motor is contained. 

Best of all, R & M Matched Motor 
Parts cut weight in the types of prod- 
ucts that must be light—to sell! They 
trim bulk where bulges would be a 
bar to sales success. 

Give your product a running start. 


_ free and full of 


Get all the details on R & M Matched 
Motor Parts. Book No. 1871 has 32 
pages of comparative data on the 
advantages of a 
wide variety of 
design types. It’s 









facts you should 
have. Send for 
your copy, now. 


ROBBINS & MYERS ¢« ING, “O7O8 DIVISION © SPRINGFIELD, OHIO 
a n Canoedeo: Robbins & Myers Co ne ee TE ae Pee nt 





MOTORS - HOISTS - CRANES ~- MACHINE DRIVES - FANS - MOYNO PUMPS 
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YOUR CUSTOMER IS OUR CUSTOMER 
,. ONCE REMOVED 
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The true proof of the value of Granite 
City electrical sheets is in their ability to 
to do—not just a good job—but the best 
possible job in the product you make. We 
stake our reputation with yours every 
time we sell you Electrical Sheets. And 
you can feel assured that as an active 
partner in your product, we’re going to 


eee eS 
——_e_!, —. 1... - 


see that you get the very best. Our spe- 
cialists study and ‘select the correct type 
sheet for your job. Your order is then 
laboratory controlled throughout pro- 
duction. As a final step, the tailor-made 





sheets are carefully tested in your plant 
...and on your product. Ask one of our 
specialists to call and give you complete 





information. 








GRANITE CITY, ILLINOIS 


Chicago + Cleveland « Denver Memphis + Milwaukee » Minn- \ van Ere 
Houston « Indianapolis - Kansas GRANITE CITY SHEETS eapolis « Moline « New York i} ‘s 
City « Los Angeles St. Lovis 






HOT ROLLED SHEETS + COLD ROLLED SHEETS «+ STRIPLATE + TIN PLATE + STAINLESS-CLAD STEEL + ELECTRICAL SHEETS 
TERNE PLATE - TIN MILL PRODUCTS « PORCELAIN ENAMELING SHEETS 
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Federal Telephone and Radio vorporation 


Newark 1, N. J. 
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Every Manufacturer 
can profit by this Complete 


BEARING SERVICE 


@ Regardless of the type of product that you manu- 
facture . . . or the method used in manufacturing... 
you can secure excellent, competent bearing advice 

. plus top quality bearings at Johnson Bronze. 
We can help you select the correct bearing for your 


roduct ... . the one that will deliver the greatest 
G Z 7 / AHN < amount of alien io the longest period of snee Sae 


Ni 


SS 







Wi 


UA 





' 
} 
| 


Wi TE bi 





maintenance and repair we offer you the largest 

| pi coe parse Ae sow’ yo range of sizes in stock bearings available. Remember 
eighteen principal indus- . . . we are the only bearing manufacturer that 

. a. produces ALL TYPES of Sleeve Bearings. May we 


work with you now? 


JOHNSON BRONZE COMPANY 
570 $. MILL STREET + NEW CASTLE, PA. 






BRANCHES IN 
18 INDUSTRIAL 
CENTERS 


JANUARY 1946 










GET THESE 2 ROLLER-SMITH FEATURE 
IN YOUR SWITCHBOARD INST 






Bfinted in jet black on a 
Sund makes all Roller-Smith switch- 
ruments easy-to-read. 






FOR EVERY SWITCHBOARD NEEL 


Round— Surface Mounted 
Rectangular— Surface or Flush Mounted 
Direct Current 






The accurate calibration and careful construction and 
design hold the instrument to an accuracy of 1%. Each 
instrument is individually calibrated and the scale then 









Ammeters Voltmeters accurately drawn. 
ae Corront p . ~ There is a mounting and style to meet individual prefer- 
seaeiliaed sa oon mane ences and needs. Round cases for surface mounting. 
aaa ee neers Rectangular cases for surface or flush mounting. A full 
Wattmeters Synchroscopes 





range of sizes and capacities is available in each type 
case and mounting. For full information, write for 
Catalog 4220 to Department EM-5 


©? ROLLER SMITH 


Switthboadl Yudtiumadad 


BETHLEHEM-PENNSYLVANIA 
In Canada: Roller-Smith Marsland, Ltd., Kitchener, Ontario 


STANDARD AND PRECISION ELECTRICAL INSTRUMENTS © AIRCRAFT INSTRUMENTS * SWITCHGEAR 
AIR AND OIL CIRCUIT BREAKERS * ROTARY SWITCHES ° RELAYS ° PRECISION BALANCES 
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For 11 advantages in 
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TET =) 
*Wire insulated 
aT 111 
*Wire carrying 
Uys (van aat ile 

approval 


. .- Excellent electrical properties 


- ++ Thin coating — smaller OD The next time you order wire or cable 
. cee Non-inflammable — self-extinguishing from your supplier be sure to specify— 
... Ease of installation Wire insulated with GEON 


..- Good resistance to heat and cold .Wire carrying Underwriters approval 


Lioht wei ght For additional information please write 
elie. Dept. D-1, B. F. Goodrich Chemical Com- 
... Extreme age and ozone resistance pany, 324 Rose Bldg., Cleveland 15, Ohio. 


. .- Resistance to oils, acids, chemicals 
..- Ultra-high flexlife 
..- Entire NEMA color range 


~b OTT Pet Ba eae! 





..- SAFETY assured by Underwriters tests 


& e 
B. E Goodrich Chemical Company .....°°°::.... 
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Paper shapes, drawn or laminated, can be prepared to precise specifications. 
Fine tolerances are maintained and pronounced economies can be effected 


large and small parts for your products. 


Heminway Corporation maintains a department of design to assist your engineers 
in patterning new parts of drawn and laminated paper board. Among our com- 


plete custom services we offer: 


@ DESIGNING @ PRINTING 


@ DIE CUTTING | @ LAMINATED SHAPES 






@ DRAWN PRODUCTS © @ ECONOMICAL PRODUCTION 


HEMINWAY 


CORPORATION. 


epee WATERBURY ‘PAPER 
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The “CR” relay illustrated is a single 
pole normally open double break 
arrangement. Standard insulation is 
molded bakelite. Contacts are silver, 
although alloy contacts can be sup- 
plied. Contact rating with '4” silver 
is 15 amperes at 24 volts D. C. or 


110 volts A. C. Non-inductive, The. 


arrangement shown is 1 33/64” high; 
13/32” wide and 1 25/32” long. 
Weight 3 ounces. 





Allied: CR™ 




















Remarkably small for a power relay the “CR” developed 
by Allied will enable you to materially reduce the size 
and weight of your electronic controls. 


Having large contacts and heavy gram pressure the “CR” 
performs switching operations which usually require con- 
siderably larger relays. Highly adaptable the "CR" has 
two, three and four pole variations. Conveniently located 
contact and coil terminals permit speedy and simple as- 
sembly of the relay iato your unit. For severe dust and dirt 
conditions the “CR” can be hermetically sealed with the 
handy plug-in base or with solder terminals. 






The “CR” is but one of many types of relays produced by 
Allied to the high quality standards demanded by your 
product. Several modern, strategically located plants are 








available to furnish your immediate requirements. A check 
with Allied engineers will help you in the selection of the 







correct relay for your control. Write today. 


ALLIED CONTROL COMPANY, INC. 


GENERAL OFFICES: 2 East End Ave. (at 79th St.) New York 21, N. Y. 
Factories: New York City (2 East End Ave.)—Plantsville, Conn. Chicago—4321 
N. Knox Avenue, Chicago 41, Illinois. In California: Allied Control Co. of 
California, Inc., 1633 South Hope St., Los Angeles 15, Calif. 
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when and where you want it... 


...with NICHROME’ 


In addition to toasters, electric irons, radiant heaters, 
stoves, etc., the uses, for electrical heating elements 
have multiplied into an almost endless list of new and 
novel applications during the war. 


From keeping aerial cameras warm in the stratosphere 
to protecting delicate roots underground, Nichrome 
heating elements have been impressed into service to 
deliver dependable heat . . . wherever and whenever 
it is required. 


in all of these applications the vital factor of depend- 
ability leaves no room for compromise with quality. 


NICHROME 
is made only by 











For this reason and because Nichrome insures long 
heater life and close control over wide temperature 
range, it has been specified for more new electrical 
heating applications than any other alloy resistance 
wire. 


Although there are several excellent Nickel-Chromium 
combinations there is only one NICHROME and it is 
made only by Driver-Harris. For improved performance 

and longer life in your new products, specify Nichrome 
and other resistance alloys by Driver-Harris. Tell us 
what you need. 


*Trede Mork Reg. U. S. Pat. Off. 


Driver-Harris 


COMPANY 
HARRISON, N. J. 


BRANCHES : Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 


* 
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Anybody who has driven ordinary sl¢tted screws 
with a power driver knows the “‘wobbke worries’? — 
a persistent fear that the driver wil¥slip and mar 
the work. Wobble Worries slow production, 
cause fatigue and irritation. 

There are no Wobble Worries when you furnish 
Corbin-Phillips Screws, becaus¢ the hardened 


9 
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No Wo#ezze-Worrizés™ 


with Corbin-Phillips Screws 





steel driving bit is held firmly in the Phillips 
Recessed Head, surrounded and centered in a 
firm grip that insures straight-line driving. Pro- 
duction increases, fatigue decreases . . . profits 
show up. 

Add Corbin uniformity, and you have one 
answer to higher wages with lower selling prices. 






Magnet Wire in rounds, squares 
and rectangles. 


Conductors of mirrorlike smooth- 
ness, always in the exact temper 
desired, accurate in gauge through- 
out. 


Coverings as required: — cotton, 
enamel, paper — singly or in com- 
bination; — asbestos and glass. 


It will give us pleasure to discuss 
with you your needs and specifica- 
tions. 


You will always find the Rome 
Cable label signifies a good-tem- 
pered product. 


SALES OFFICES. 


NEW YORK 17, N.Y. PITTSBURGH 19, PA. 
CHICAGO 6, ILL. WASHINGTON 5, D.C. 
BOSTON OFFICE PHILADELPHIA 7, PA. 
Marshfield Hills. Mass. LOS ANGELES 13, CALIF. 
CLEVELAND 14, OHIO DETROIT 2, MICH. 


BAR TO FINISHED | 
! 
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“This is soft stuff,’ 
says Romey 
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Announcing New 


eS 


Other 


The Ostermotor line includes hundreds of vari- 


ations of many different laminations from | 


0.944” to 3.690” dia. — 1/2,000 to 1/3 h.p 


in series, split series, shunt — 1/2,000 to |) 


1/12 h.p. in synchronous and induction types 


If you need a high-quality motor falling with- | 


in this general classification, investigate Oster- 
motors. Types listed below now in produc- 
tion or going into production. Samples are 
available, 


ese e= | 
1725 ese ieaas 1 200") 
pe] vzovoo | 7s | eapeer_| 2” 
esr | vzzs—vveo | va00 | inne | 28” 
oS 

a8” 


fy" 
544” 
42" to 
544" 
42” to 
4% 
4Y2" to 
47%" 


" to 
” 


fe [vane [oom wom [our 
fs | sza0—r/10 | vas | ancvsion, | aun” | 44709 
ee [eam [ 4 


’ 
wer 
fe [vena [oon] sm [aa Pa 
peu [visors [sion | sein | 1nt"| 910 
[Bu [1/200—1/100] 5-10M |] Series | 1%" ] 24" 


for prompt delivery .. . 


Synchronous and 
Induction Capacitor Type 
Motors and Gearmotors 


Of instrument quality . . . for timing de- 
vices .. . clock and control mechanisms. . . 


Immediate delivery on samples; 
prompt delivery on production lots. 


If your prod- 

uct calls for 

asmall motor 

or gearmotor 

of highest quality where 

constant, unvarying per- 

formance is a “‘must,” 

investigate these dependable new 
Ostermotors. 

Latest additions to a comprehensive 

line of fractional h.p Ostermotors, 

these units are the result of 15 

years’ research and experience. They 

are conservatively rated, light, 

compact, smoothly operating units 


of uniformly high efficiency that - 


add much to the performance and 
prestige of your product, 

Check the features below. Catalog 
information on all Ostermotors is 
available. We are now in produc- 
tion of many units — can give 
prompt delivery on samples — 
surprisingly good delivery on pro- 
duction lots. Write today for fur- 
ther information. 


Specifications 
Bearings: Wick-oiled self-aligning 


porous bronze or sealed ball bear- 
ings on rotor shaft. Gearmotor 
output shaft equipped with pre- 
cision needle bearing. Intermediate 
bearings are bronze, lubricated 
from the gear case. 


Stator and Rotor: Laminations are 
annealed for highest efficiency. 
Rotor is squirrel cage type, skewed 
for silent operation and smooth 
Starting. 

Gear Train: Precision-cut spur gears 
run quietly in lubricant. Lubricant 
is not affected by temperature 
changes; will last the life of the 
unit, 

Capacitor: Oil-filled type, external- 
ly mounted, 

Mounting: Gearmotors equipped 
with alignment bushing at output 
shaft; motors and gearmotors have 
mounting studs in front end bell. 


Modifications: Ostermotors are built 
to your order. Motors and gear- 
motors can be furnished with spe- 
cial shafts, gear ratios, motor 
characteristics, etc., and for odd 
voltages and cycles. 


Max. Output 
Output Shaft 
H.P, R.P.M, 
Capacitor 115 V. 1800 
1/2000 
Capacitor 115 V. 1675 
1/1000 


Capacitor 115 Vv. 
vere 1/2000 


No. 
LCY 
} ten | Geormeter 


Capacitor 
Induction 


115 V. 28° 
- wae eee 


*These speeds now in pro- 
duction. Other speeds avail- 
able on special order. 
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John Oster Mfg. Co., Dept. E-30, Racine, Wisconsin 
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MEINEM 
MAGNETIC 
IRCOIT BREAKERS 

ENTIRELY MAGNE 


The great speed with which a HEINEMANN Circuit 
Breaker trips on sudden, excessive overload is due to its 
fully electro-magnetic action. The trip unit has a fixed, 
instantaneous trip point, independent of its time delay 
characteristics. The time delay operates only on overloads 


up to approximately ten times normal current. 


Magnetic blowout contacts, mounted in individual arcing 
chambers, add speed to the arc interruption. As the strength 
of the current to be interrupted increases, the quenching 


effect becomes greater due to the intensified magnetic blow- 
out field. 


Magnetic Blowout 


Magnetic Overload Trip 


Send for NEW Catalog Showing 
Complete Line and Engineering Data 


HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of HEINEMANN ELECTRIC Co. - Est. 1888 


99 PLUM STREET TRENTON, N. J. 
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How 
_ Supplied 


A complete “No-Sho” Fastener 
unit is comprised’ of a square- 
headed metal base, set in a small 
transparent plastic block of shape, 
size and color desired by cus- 
tomer. Through the block, the 
threaded tube portion of the metal 
base extends. One attaching 
screw of proper size and shaped 
head and shank is included with 
each unit. 








TRADE MARK 


Fastener 


The new ‘“No-Sho” Fastener eliminates projecting screw- 
heads, brackets and ugly holes in fixtures and fine 
surfaces. 


‘‘No-Sho” Fastener is a patented device in which the base 
is attached with a long-shanked screw, upon which the 
plastic base turns, threading itself into the internally 
threaded bar or rod stock of plastic material. 


Originally designed for use with transparent plastic mate- 
rials, ‘‘No-Sho” Fasteners have been found adaptable to 
many other fastening applications. 


What applications for your products can you see using 
these neat, simple, inexpensive “No-Sho” Fasteners? Tell 
us about your products, and we'll assist you in adapting 
or using “No-Sho” Fasteners. 


SAMPLE ON REQUEST 


EXECUTIVE AND GENERAL SALES OFFICES, 29 COMMERCE AVE., S. W., GRAND RAPIDS 2, MICH. 
SALES OFFICE, DETROIT, 911 FISHER BLDG. 
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Fo. a young woman or a new prod- 
uct — excess weight can spoil your 
plans. If your design might ‘gain 
from a weight reduction... with no 
Telit thee Beer Me Sep 
Magnesium Sand or Die Castings is 
your medium. Superior engineers 
will be glad to work with you. No 
obligation. 


Literature on Designing, Machining, and 


ELIT RCT CS ee) ee a 


DIVISION OF SUPERIOR BEARING BRONZE CO., INC. 153 BANKER STREET » BROOKLYN 22, N. Y. 


MAGNESIUM SAND & DIE CASTINGS TO MEET U. S. ARMY & NAVY SPECIFICATIONS 
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RETAINING RINGS 


THE PIERCE UNIVERSAL GOVERNOR 
used on most industrial applica- 


tions of automotive motors. 


BEFORE TRUARC 


—Bearings on rocker arm 
were pressed against shoul- 
ders at the bottom of the cast 
iron housing. Wire snap rings 
were required, adjacent to in- 


AFTER TRUARC 


—It was possible to slip-fit 
the bearings. Truare Retain- 
ing Rings have greatly sim- 
plified the design by perform- 
ing the dual function of 


positioning the shaft and 


side face of bearings to posi- 
holding the entire assembly 


tion the shaft and keep it 


from moving sideways. ee 


Waldes Truarc Retaining Rings have increased the efficiency and 
simplified design of countless machinery products by saving 
weight, space, cost and man hours. For holding and positioning 
machine parts, they have definite advantages over nuts, shoul- 
ders, collars and pins. They. can be put on and taken off time 
and again—and still retain the perfect circularity which gives 
them their unfailing grip. Make your own tests. We'll gladly 
furnish samples and complete data. Write Dept. G-1. 


TRUARC 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


CANADIAN REPRESENTATIVE: PRENCO PROGRESS CORP., LTD., 72-74 STAFFORD STREET, TORONTO 
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AUTOMATIC ELECTRIC'S CLASS “B” RELAY 


For better design for the future, check Automatic Electric’s Class “B” relay. 
In this new relay, you'll find all six of the features you want—and the most 
of each of them. Field response to this new development has been so over- 
whelming that our entire production for many months has already been 
spoken for. But you'll find it well worth your while to wait for this new 
relay, with its unique combination of features: 


Independent twin contacts for dependable contact design for important savings in space and weight. 
closure... efficient magnetic circuit for sensitivity and Now available for coil voltages to 300 volts DC and 
high contact pressure . . . unique armature bearing 230 volts AC, with capacities up to 28 springs; 
for long wear under severe conditions . compact also with magnetic shielding cover, when specified. 


The Class ‘'B” relay, and many others, are shown in Catalog 4071. Write today for your copy. 


AUTOMATIC _ ELECTRIC 
G AUTOMATIC ELECTRIC SALES CORPORATION 


Iu Canada: AUTOMATIC ELECTRIC (CANADA) LIMITED, TORONTO 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
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THE MODERN METHOD FOR APPLYING 


Decal men like to wager they can find 20 decals in your 
home or office in half as many minutes. They seldom 
lose because more trademarks, instructions, patent data, 
wiring diagrams, etc., are made from Decalcomania 
than any other material. And Meyercord Decals lead 
the field. In the home—radios, pianos, washers, heaters, 
stokers, tools, furniture, even toilet goods. In the office 
or factory—desks, typewriters, filing cabinets, safes, 
machinery are but a few of the items your count will 


include. Meyercord Decals are durable, easily applied at 
production speeds and can be produced in any colors, 
size or design for application to all commercial surfaces. 
Investigate their use on your product. Free technical 
service. Address inquiries to Department 7-1 


THE MEYERCORD CO. 
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engine oil strainer — forged and 
machined by Scovill. An interesting 
job — but tolerances aren’t too 
tough. Notice that the cavity in 


If your metal parts present more 
difficult problems than that, why 
not unload part of your headache on 
us. Because we’ve solved such a 
wide variety of nonferrous forging 
problems, there’s a good chance 
that we can be of real assistance to 


Please send me information about your metal-working facilities. | sCQWELL MANUFACTURING COMPANY 
I am interested in metal forgings for the applications checked: 


Forgings Division 
QDAircraft z (Fire Extinguishers 18 Mill Street 
(Automobiles (C)Household Appliances | Waterbury 91, Connecticut 
(Band Instruments (Industrial Instruments 
(Blow Torches (Plumbing Goods 
()Cameras (Pumps SUN cisstsaninniticiehiciniassipiioiiininss chip cigieaniticlieraagedbniaincas snsiakiianicntienmaaobaneheins 
(Communication Equipment CValves ; 


()Compressed Gas Cylinders 
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Scovill 


NON-FERROUS 


When SCOVILL becomes your METAL-PARTner... 


you can avoid headaches on machined forgings like this ar 
This is a brass part for an airplane the large end is held to +.002; 


# and mail it today. 





(Welding Equipment 




















the center of the hole through the 
bottom boss, to +.005 off the 
center line of the part proper; and 
the outside of the boss, to +.003. 


you in suggesting design improve- 
ments or manufacturing economies, 
or both. 





YOURS FOR THE ASKING 


Give us a chance to prove to you 
that you can save time, trouble and 
money by making us your METAL- 
PARTner. Fill in the coupon below 
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Reon 
bellage Siabiizers cree, 


Control of output voltage to within 
+ +’%2% of 115 or 230 V. 
DELIVER OUTPUT VOLTAGE CONSTANT TO +%3% a i ai 
rated capacities. 
ans ° ° Quick response. Stabilizes varying 
FLUCTUATION of line voltage ened not impair the pataliinesiiiie 1 fii tenend. 
performance of your electrical equipment. Such vari- Entirely’ automatic. No adjust- 


ments. No moving parts. No main- 
tenance. 


a ed jh, 
~- = 


ations are easily corrected with magnetic-type, en- 

tirely automatic Raytheon Voltage Stabilizers. 
Positive control is gained. Power supply is stabi- 

lized to +12%. Reliability and accuracy of perform- : 

ance are effectively improved, and at low cost. n AYTH FO N 
Investigate. Determine how positive control of _ MANUFACTURING COMPANY . 4 

line voltage can benefit your equipment. Our Bulletin eo eee 

DL-47-537 gives the detailed story. Write for it today. 
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caReens AND HEAT RESISTANT 


FLEXIBLE © > PLasTic TUBING 


This new especially formulated Irvington tubing, Fibron #5373, has all the 
advantages of conventional plastic tubings — plus the ability to remain 
flexible after varnishing and baking or extraordinary exposure to continu- 
ously high temperatures. 


PARTIAL TEST DATA ON FIBRON #5373 














Tensile Strength .............. 3000 P.S I. Low Temperature Flexibility 
Dielectric Strength 0k i WRN ccs oo 8%. <5. —40°C. 
(.020” wall) I erties acs once —30°C. 
“Look to Irvington oa ece Ce Chee eE eee CeCe aeee see a oo x 
for Continued Leadership Life at 105°C. ............... .2000 Hrs. ee ee 


.016” wall) (ASTM-D350-43T) 


in Insulation" 


Chemical Resistance 
(room temperature) 


50% Surfuric Acid. ......cccee. Unaffected 

30% Sodium Hydroxide........ Unaffected 
Does not support 

combustion 


7 days @ 125°C.—Did not crack when 
bent 180° around 4” mandrel — Retains 
flexibility after being varnished and baked 
for 22 hours at 260°F, —No flow or drip 
during 8 hours at 300°F. 








Fibron #5373 is produced i in all standard colors and sizes — and can be supplied in heavy 
wall thicknesses — in 34” lengths, continuous coils, or cut pieces. For full particulars, and 
samples, write Dept. 56, Irvington Varnish and Insulator Co., Irvington 11, New Jersey. 


IRVINGTON 


VARNISH & INSULATOR CO. 
Irvington 11, New Jersey, U. S. A. 
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Ohe initials “CRL”’ in 
the Diamond stand for Centraiab 


Die oLC MM LaLte eel Myla me) aT 
Centralab name, and for more than 
a quarter of a century have repre- 
MMMM rT la lal | 
UUM eat MT: el 
manufacturing perfection. 


TUM lets Taree mela mie 
replacements, the symbol “CRL” is 
the Mark of Quality. 


... Always specify Centralab. 
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Capacitors TU tia Ara? 


Ceramic Trimmers Bulletins 630 
Bulletin 695 and 586 
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Using High Impact Fatigue Strength, Wear Resistance 


HE BREAKER ARM is an important small 
‘fon in any automotive ignition system. 
Synthane for this application is a good exam- 
ple of using plastics where plastics belong. 

Synthane qualifies here because of its high 
resistance to impact fatigue, excellent wearing 
qualities, and insulating characteristics. 

For these reasons, or possibly others, 


SYNTHANE CORPORATION 


Synthane may be just what you need in your 
product. It’s easy to find out, and almost always 
better to find out before you design. 

Perhaps we can help you fit plastics into 
your job, and furnish you the necessary mate- 
rials or the complete part ready to install. 
In any event, don’t hesitate to call on us. 
And write for the complete Synthane catalog. 


OAKS « PENNSYLVANIA 


SYNTHANE 


SYNTHANE TECHNICAL PLASTICS © DESIGN » MATERIALS © FABRICATION © SHEETS © RODS © TUBES * FABRICATED PARTS » MOLDED-LAMINATED » MOLDED-MACERATED 





HOW TO BRIDGE THIS GAP* 








H* on the “banks” of °45 are a handful of the 


thousands of products stranded by the flood 





waters of the war in 41. All of them were applications 





making use of our type of plastics—Synthane. You are 
probably taking up where you left off or going into 


new lines of manufacture. 


If you are a little rusty on the pre-war part Synthane 
might have played in your product, or need assistance 
in designing for the use of Synthane in new or improved VALLEY FORGE 
products, send for our complete catalog, or ask for 


our help now. 


SYNTHANE CORPORATION, OAKS, PENNA. 
Gentlemen: 


Please send me without obligation the complete catalog of 
Synthane technical plastics. 





pYNGHANS 


NAME > 
COMPANY Representatives in All Principal Cities < 
ADDRESS PLAN YOUR PRESENT AND FUTURE WITH SYNTHANE TECHNICAL PLASTICS - SHEETS 


RODS - TUBES + FABRICATED PARTS - MOLDED-LAMINATED - MOLDED-MACERATED 


CITY ZONE STATE 











ANOTHER 































Witco PEVEL OP MEN: T 


WILCO TUNGSTEN 


Contacts 


To manufacturers of medium or high speed make-and- 
break mechanisms, Tungsten offers the. highest melt- 
ing point of any contact metal, plus high density, low 
vapor pressure at elevated temperatures, good hard- 
ness, strength, resistance to oxidation, and are- 
resisting properties. The superfine quality of WILCO 
Tungsten Contacts assures maximum longevity in 
service. Other Wilco Powder Metal Contacts include 
Tungsten Alloys, also Silver Molybdenum, Silver 
Tungsten, Silver Cadmium Oxide and Silver Tung- 
sten Carbide. 


CONSULT OUR ENGINEERING DEPARTMENT—The 
precision performance of WILCO Electrical Contacts 
in planes, ships, tanks and instruments presage their 
widespread usefulness for postwar manufacturing 
customers. A representative of the WILCO Sales and 
Engineering Department will gladly help develop the 
proper application of WILCO materials to your 
products. 


SEND FOR WILCO BLUE BOOK —Send for FREE 
copy of the WILCO Blue Book. It contains charts, 
formulae, and full descriptions of WILCO Electrical 
Contacts, and other WILCO products. 


WILCO PRODUCTS INCLUDE: 


CONTACTS— PRECIOUS METAL COLLECTOR 
Silver RINGS— 
Platinum For rotating controls 
Tungsten SILVER CLAD STEEL 

| Alloys JACKETED WIRE— 

Sintered Powder Metal Silver on Steel, Copper, 

Invar or other combinations 

THERMOSTATIC BIMETAL— requested 


High and Low Temperature ROLLED GOLD PLATE 
with new high temperature 


deflection rates SPECIAL MATERIALS 


THE H. A. WILSON COMPANY 


i m a 105 Chestnut Street, Newark 5, N. J. . 
56 Branch Offices: Chicago + Detroit + Los Angeles . 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS + ELECTRICAL CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS 


ai 
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This rem ailable 


In contrast with the conventional L- 
shaped bracket, this U-bend construc- 
tion minimizes the stress on the metal 
chassis and prevents distortion when 
mounting bolts are tightened. The 
mounting foot is sufficiently flexible to 
compensate for normal tolerances in 
height of case, and for variations in 
dimensions of the bracket itself. 


The brackets are sufficiently thick to 
provide strong, rigid support. A cor- 


iy 
DISTINCT ADVANCE 


ty 
7: N6.(4 
MRC 


1. Provides ‘‘spring - washer’’ 
capacitor mounting. 


effect for secure 


2. Reduces strain on capacitor and chassis. 


3. Compensates for manufacturing tolerances in 


Tl? baba to 


rosion-resistant finish of lacquered zinc 
plate assures a good ground from 
capacitor to chassis. The brackets have 
either one or two mounting holes de- 
pending upon the width of the capacitor. 


These brackets are an exclusive feature 
on G-E capacitors. Spade-type and L- 
shaped brackets can still be obtained 


.when desired. Ask for Bulletin GEA-4357 


for information on the G-E capacitors 
that can now be furnished with this 
improved feature. Apparatus Depft., 
General Electric Company, Schenectady 


CAPACITORS 
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ALUMINUM ALLOY CASTINGS 













No longer need a product go to market with the han- % 
dicap of excess poundage. For Acme Castings of 
third-the-weight aluminum alloy are made to meet— % 
and they often exceed—the most demanding require- 4 
ments. No longer need many a product possess less 
than aluminum’s numerous other advantages. 













Acme metallurgists prescribe the alloy exactly 
‘suited to the job—build in the properties that provide — 










Aluminum | FOR ALUMINYy) 












| exceptional basic strengths. Acme engineers develop is also— pig, | "VO-thieds lighter; 

) every economic advantage—refine for stability and tO machi,. », ©Offosi aie 10 Weight, 
oa structural strength, and simplify for faster machining sheath Aye co €Ptional v jetsier 

| and finishing. 8Pes—high| ao ormable ing alloyed 

| When you design or redesign, let Acme prepare Re 

i your product for its maximum success . . . make it a 

| “standout” in its market. An Acme engineering analy- 

} sis of your problem will be made without obligation. 

"| 





ACHE ALUMINUM ALLOYS, INC. 


DAYTON 3, OHIO 


New York: F. G. Diffin Co., 111 Broadway 
Chicago: Metal Parts & Equipment Co., 2400 W. Madison Street, Si. Lovis: Metal Parts & Equipment Co., 3615 Olive St. 
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Whether you re a molder, fabricator, manufac- 
turer or end-user of plastics, you’re invited to 
use this Monsanto Plastics Technical Council. 


Set up just a few months ago, it has already 
given help and advice to hundreds. . . expert, 
balanced counsel on the widest variety of plas- 
tics problems: materials, methods, costs, design, 
service factors. (Note a few typical examples 
at right.) 


Ten Heads Are Better Than One 


Your problem will receive the benefit of the 
best thinking of ten picked plastics experts. 
Each one is a specialist in a major, different 
phase of plastics practice. Together they rep- 
resent over 100 years of experience in this 
young industry. 


All you need to do is to write a letter outlining 
in full your particular question. The council 





will review your inquiry thoroughly at its next 
weekly meeting, then give you promptly a 
written, comprehensive report... something 
tangible to work with. To avoid delay you 
might wish to send in advance for our special 
questionnaire form. 


Address all questions about the Council... 
or requests for technical data on any one of 
Monsanto’s versatile family of plastics, to: 
MonsANToO CHEMICAL ComPANy, Plastics 
Division, Springfield 2, Massachusetts. 


*Reg. U. S. Pat. Off. 





The broad and versatile family 
of Monsanto Plastics includes: 
cee Lustron* polystyrenes @ Cerex* 
ml * heat resistant thermoplastics 
Ss “a Vinyl acetals @ Nitron* cellulose 

| / nitrates @ Fibestos* cellulose 
« 63 acetates @ Thalid* for impres- 
a sion molding @ Resinox* phe- 
Py ASTICS nolics : ee Saeeees 
| Forms which they are sup- 

ee sis plied include: Sheets @ Rods 
TE ana one pnt Tubes @ Molding Compounds 
Industrial Resins e Coating Com- 
pounds @ Vuepak* rigid, trans- 
parent packaging materials. 





ELECTRICAL MANUFACTURING 











ee 


















for use in Cartons a 
: Nd packa in boxes with Breater re 
sistance fo weten and to Scuffing 
would enable us ° improve the sery 
e looking for a Coated Cloth iceability of ou roducts. We now 
in our line of Welders’ isors have the following treating equipment 
and face Shields. ® cloth s Ould be available, _ 
flexible but able to eflect Sputter 
ings of hot metal ang Should not... 
In redesigning Our Portable line~ f 
Man's Scaffold, We wonder if the 
Stee] tubing Sed can replaced ; 
In our newly designed hypodermic poonomicarly with a plast he : 
Syringe, a transparen Cylinder 73" loads are Calculated as : 
by g" -d. is Specified The Part : i 
must be Sterilized in boiling water i i 
and totally unaffected ee : 
bg __ We believe that a lightweignt | 
= tiling in £00d Colors Would have g 
+: big Place in e Port Market. 
A new theatre here Will use wall | Can you Suggest a Plastic Which 
Panelling thr Ughout the lobby ang F We could. | * 
unges. Something that is Colorfy) : 
Washable and distinctive i @appear— 
ance is needed +n Panels up t 
feet in height. 
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Nor-J ay designed self-locking gas tank caps that met every 
market requirement. But they ran into troublesome, expensive assem- 
bly and decided to question the fastenings . . . special studs in the plastic 
cap, machine screws in the metal cap. The problem was up to a P-K 
Assembly Engineer. 

Result —- with P-K Screws they eliminate the special studs, add 
strength, save breakage of plastic caps, permit disassembly and elimi- 
nate blind tapping. 

It’s plain common sense to take a sharp look at fastenings in your 
product, whether it’s in plan stage or production . .. common sense to 
start making the P-K savings you’ve been missing — often from 30% to 
50% — by needless tapping, bolting, riveting, inserts in plastic. 

A P-K Assembly Engineer will call at your request, or you can mail 
in assembly details for recommendations. Parker-Kalon Corporation, 


208 Varick Street, New York 14, N. Y. 


SS 





PARKER-KALON 


FOR EVERY METAL AMS PLAST TS 








L” FASTENING 
SAVINGS! 






In both metal and plastic caps, 
three P-K Type “Z” Self-tapping 
Screws fasten the inside locking 
parts to the cap body, and another 
Type “Z” Screw secures the out- 
side dust cap for the lock. 


“HOW TO USE” Booklet —- FREE. 
Get acquainted with the many 
types of P-K Self- 
tapping Screws 
and other Fasten- 
ing Devices-— 
learn how they 
cut assembly 
costs, improve 
products. Ask 
for Booklet 
No. 480, 






SEE THE P-K EXHIBIT AT 
NATIONAL METAL EXPOSITION 
CLEVELAND — — FEBRUARY 4-8 





SELF-TAPPING SCREWS 


ASSEMBLY 
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BH EXTRA FLEXIBLE FIBERGLAS SLEEVING 


F EW electrical insulations can double in brass as heat 
insulations. Yet so effectively heat resistant is BH Extra 
Flexible Fiberglas Sleeving that actual service records 
show it refuses to burn even in direct contact with heat 
units. The reason—both yarns and impregnation are 
non-inflammable! 

A special gum base and dye applied by an exclusive BH 
process is responsible for many more features. It perma- 
nently prevents fraying, stiffening and abrasive wear. 
The sleeving is unusually flexible and takes the roughest 
handling without fraying. It does not harden and crack 
with age—lasts indefinitely without deterioration. It is 
also non-crystallizing at low temperatures. 

Fiberglas is non-absorbent and unaffected by moisture, 
oil or grease—qualities ideally suited to appliance manu- 
facture for instance. And it has high dielectric and tensile 
strength. 

“Punishment” tests prove that BH Extra Flexible 
Fiberglas Sleeving is the most logical insulation for a host 
of tough jobs. Why not see for yourself? It’s available in 
all standard colors and all sizes from No. 20 to 5%”, in- 
clusive. Write for samples today and compare! 


BH SPECIAL TREATED FIBERGLAS SLEEVING 
UNAFFECTED BY HEAT UP TO 1200°F! 


This is a high quality sleeving that will not fray when cut 
and withstands heat up to 1200°F. Yet no saturant is used 
in the exclusive BH process! Flexible as string, too. Made 
in satural color only—all standard sizes. Try it! 


Dept. M Conshohocken, Penna. 
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You may have selected Alcoa Aluminum 
for its low magnetic susceptibility. But do 
you realize that in machining or forming 
it with certain types of tools, enough of 
their metal can be picked up to cancel some 
of that nonmagnetic advantage? 

Two solutions are possible: 

Use tools which do not contaminate the 
surface of the aluminum; or pickle the 


finished part in nitric acid. Your product 






will then perform as you intended. 

Of course, this case is very special, and 
you may never encounter it. Ordinary elec- 
tronic equipment is fabricated by the usual 
methods. But Alcoa can assist on these every- 
day problems, too—which Alcoa Aluminum 
Alloy to use, fabricating methods, finishes, 
and so on. For such help, write to the 
ALUMINUM COMPANY OF AMERICA, 2179 
Gulf Bldg., Pittsburgh 19, Pennsylvania. 
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WHATEVER your plans may be, if somewhere—anywhere, 
you plan to incorporate a bellows device, you can profitably 
use the services of Cook Electric Company. 
@ Whether it be a single diaphragm type unit, or a bellows 
of unusual length—whether it be an aneroid, a shaft seal, 
a regulator, a pressure switch, or any of the thousands of 
possible bellows applications, you can be certain of getting 
exactly the performance you expect when you rely on the 
experienced, dependable assistance of Cook Engineers, 
who specialize in the development of bellows devices. 
@ Why not let these men aid you in determining the exact 
size, the kind of metal or fabric, and the type of bellows 
to be used. 
@ The Cook Bellows Engineering Building is staffed with 
mechanical, electrical, metallurgical and chemical special- 
ists, with the most modern laboratories and model shop 
equipment. 
@ From sensitive precision instrumentation to heavy hy- 
draulic pressure control—from tiny bellows, to giant size 
bellows, Cook can supply the component that “Just Fits 
The Picture.” 
® Productionwise, too, your requirements will be met in a 
model plant where “craftsmanship” is the keynote in 
every detail. 


Products of the Bellows Devices Division of 


Send for this 44 page 
illustrated book for the 
complete story of Cook 
“Spring-Life” Bellows 
and Bellows Devices. It 
is full of ideas and sug- 
gestions that may help 
you solve a bellows 
problem. 
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Like a sentry on post, the red collar 
nut never wavers in its duty. It stays 
where it’s put. 


This is especially important in me- 
chanical assemblies where spring ten- 
sion or compression devices are 
designed to hold fine adjustments. At 
best, the “creeping” of an ordinary 
nut means continual servicing for re- 
adjustments. At worst, it means poor 
operation or complete breakdown. 


But the Elastic Stop Nut, the one 
with the famous red collar, never 
backs off, whether it is “seated” 
against a surface or unseated on a 
threaded part. Only a deliberate ef- 
fort with a wrench will remove it, yet 


STOP 


NUT 


ly 


that removal is sure and simple be- 
cause the famed red collar seals off 
dirt and corrosion from the bolt. 


It is the red collar that overcomes the 
effects of vibration, shock and impact 
—the precise forces that make ordi- 
nary nuts fail. The collar in the head 
of the Elastic Stop Nut is tough and 
strong. It is unthreaded and gauged 
slightly smaller than the bolt. Bolt 
threads force their way in, do not cut. 
The result is a two-sided friction grip 
that holds firmly. And because the 
collar is resilient, the Elastic Stop 
Nut may be used over and over again. 


Perhaps you are having difficulty with 
nut-and-bolt fastenings caused by 


; | 
THE ELASTIC Ong lackiieg STOP NUT HOLDS FAST 





loose nuts. Let an Elastic Stop Nut 
engineer call on you. Just write us. 


LOOK FOR THE RED COLLAR 
THE SYMBOL OF SECURITY 


la 


Mal 


REC 


CORPORATION 


Union, New Jersey 





LOCKED ON iL maelte 
THE BOLT BY phe. 1s ELASTIC 
ACTION 3 
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TRADE MARK 


OF AMERICA 
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... is always available to equipment protected by a 


SOLA CONSTANT VOLTAGE TRANSFORMER 


Are you looking for new ways to— 


1. Increase the efficiency of your 
product? 


2. Lower its cost to the user? 
3. Reduce maintenance expense? 


Much of this can be accomplished 
with a Sorta Constant Voltage Trans- 
former built into your product. Now, 
more than ever before, electrical 
equipment needs line-voltage pro- 
tection. 

Stable voltage, direct from supply 
lines, is not available to the users of 
your equipment. Voltage may vary 
as much as 15-20% from the rating 
on your label. Your equipment will 
be blamed for the inefficient opera- 
tion that results. 

Build a Sota Constant Voltage 
Transformer into your equipment 
and operating voltages will always be 
within + 1% of rated requirements 


regardless of line fluctuation as great 
as 30%. 

There is a wide range of sizes and 
capacities in Sota Constant Voltage 
Transformers which can be built spe- 
cifically for your product. The sav- 
ings you can make through the elimi- 
nation of other components and an- 
ticipated service calls, plus greater 
operating efficiency and satisfaction 
to your users, merit your considera- 
tion of SoLa Constant Voltage Trans- 
formers as a component in your 
equipment design. 

Sota Constant Voltage Transfor- 
mers are fully automatic with no 
tubes, or moving parts. They require 
no supervision or manual adjust- 
ments. 

There’s a new Sora handbook 
that describes fully the theory, oper- 
ation and use of Sota Constant 
Voltage Transformers. Write for 
your copy. 


Ask for Bulletin. BCV-102 







Transformers for : Constant Voltage » Cold Cathode Lighting » Mercury Lamps « Series Lighting + Fluorescent Lighting - X-RayEquipment + Luminous Tube Signs 
* Radio + Power + Controls + Signal Systems + etc. SOLA ELECTRIC COMPANY, 2525 Clybourn Avenue, Chicago 14, Illinois 
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3 Easy Steps 


FOR SOLVING A METAL PROBLEM 













General Plate 


LAMINATED METALS 


General Plate Laminated Metals . . . sheet, wire and 
tube ... provide many performance and economy ad- 
vantages not found in single solid metals. These 
permanently bonded combinations of base metal to 
précious metal give you precious metal performance at 
a fraction of the cost of solid precious metal. Base to 
base metal combinations give special performance re- 
quirements not found in single base metals. Typical 
advantages include — better electrical performance, 
corrosion resistance, workability, ease of fabrication, 
ease of soldering, long wearing life and economy. 

General Plate Laminated Metals will increase pro- 
duction and cut costs in such applications as electrical 
contacts, giant turbines, radar and radio tubes, instru- 
ments, chemical apparatus, mobile equipment. 

Investigate General Plate Laminated sheet, wire and 
tube... wholly covered, inlaid, one side or both 
sides and stripe. Our engineers will gladly help you 
with your problems. Write for their services. 


GENERAL PLATE DIVISION 


of Metals & Controls Corporation 


ATTLEBORO, MASSACHUSETTS 


A few typical combinations produced by General Plate 


S= SHEET We WIRE T= TUBING OTHER Combinations on Request 


SSK 


hws Jews SWT|SWT|SWT| sw 
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The first problem of reconversion facing private 
industry today is the problem of getting machines 
in motion as soon as possible. 


The vast stock pile of government owned sur- 
plus tools of every description being released to 
industry can help you reconvert. It is the job of 
the Reconstruction Finance Corporation to dis- 
pose of this surplus property quickly and effec- 
tively. Toward that end we ask you to follow this 
simple 3 step procedure: 


Submit in writing your requirements for machine 
tools and industrial equipment to us now. 


Send a typewritten list to your nearest R.F.C. 
Regional Office listed below. 


Make your descriptions brief, one line if pos- 
sible, clearly grouping various types of equip- 
ment you need. 


The supply of industrial equipment and machine 
tools is sufficient to meet most of the needs of 
industry . .. as this partial listing indicates. Our 
job is to get these tools in your hands as speedily 
and easily as possible. The 31 strategically located 
offices below are ready to help you reconvert. 


THIS SURPLUS 
EQUIPMENT is 
available through 






REC 


A CHECK LIST OF SURPLUS 
INDUSTRIAL EQUIPMENT 


AVAILABLE THROUGH RFC 


Check the types of equipment on which you desire 
further and continuing information. Mail to your 
nearest RFC office listed below. Your name wiil be 
placed on our regular mailing list. 


MACHINE TOOLS 

(1 Boring Mills 
[] Broaching Machines 
] Turret Lathes 
(] Drilling Machines 
(_] Gear Cutting and Finishing 
(_] Grinding Machines 
[] Lathes 
{_] Milling Machines 
(_] Shapers and Slotters 


INDUSTRIAL EQUIPMENT 
(1 Hydraulic Presses 
_] Woodworking Machinery 
|] Electric Welding Equipment 
(Arc or Resistance Types) 
(] Heat Treating Furnaces 
(| Inspection Testing and Measuring 
L] Conveyors 
{] Gas Welding and Cutting Equipment 
{_] Engine Driven Generator Sets 
| Process Control Recording Instruments 
(| Electrical Switch Gear 
(| Miscellaneous Metal Working Machinery 

































The following surplus equipment is also availa 
in various makes and LARGE QUANTITIES . 
0 Ball and Roller Bearings 
(0 Abrasives, Basic Products 
(Grinding Wheels) 
oO Cutting Tools for Machine Tools 
(Drills, Reamers, Milling Cutters) 


ble 






SOOO EEE EEE HEHEHE HEHEHE HEHEHE ES EEE 


SRE EEE HEHEHE HEHEHE EEE HESESE SESE EEE EESEES 


COOH EEEEEEEE EEE EEE TEESE 


We want to make it easy to do business with RFC. If you desire, credit terms can 
be arranged. If your local office does not have all the equipment you need, they 
will endeavor to locate it from other offices throughout the country. 





In 


eNAne 
ngEss wo 






Detroit - 
Minneapolis + 


Helena + Houston + Jacksonville 
Nashville + New Orleans - 


CONSTRUCTION /CINANCE CORPORATION 


A Disposal Agency Designated by the Surplus Property Administration 

Agencies located at: Atlanta « Birmingham + Boston + Charlotte + Chicago * Cleveland « Dallas * Denver 
* Kansas City, Mo. + 
New York - 
Portiand, Ore. + Richmond + St. Louis + Salt Lake City - San Antonio - 


Little Rock + Los Angeles + Louisville 
Oklahoma City +« Omaha - Philadelphia 
San Francisco + Seattle + Spokane 















ENGINEERING DATA BOOK 


on manual and magnetic electric controls 
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Send for your copy today! 


Here’s something you will want and need! It’s not an ordinary 


DATA INCLUDES: 
oe . catalog, but a complete engineering data book—packed with help- 
ful facts and figures on the extensive line of R-B-M Manual and 





Ulustrations, complete descriptions and 
dimensional drawings of Low Voltage 
Control Accessories — D. C. Magnetic Magnetic Electric Controls. Now on the press—ready soon. Send 


Relays. C. Magnetic Contectors— for your FREE copy today. Use coupon below or write Dept. D-1. 
Reverse Current Contactors—D. C. Voit- 
age Regulators —A.C. Magnetic Relays R ~ B ~ M MANUFACTURING COMPAN Y 
— Electronic and Communication Relays Division of 

. Essex WIRE CORPORATION 
LOGANSPORT, INDIANA 





SS See SS See ea asena”g 
R-8-M MANUFACTURING COMPANY 


Division of 
ESSEX WIRE CORPORATION 


LOGANSPORT, INDIANA 





Please send me, without cost or obligation, your new 
Engineering Data Book. D-1 
Name_ eS 
Firm Name 
Address MANUAL AND MAGNETIC ELECTRIC CONTROLS — FOR 
AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 

City State_ 
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OIL TUBING @ PAPER AND TAPE 
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TURBO insulating sleevings assure depend- 
able functioning under adverse o ting 
conditions. Equally important, they have the 

“designed in” ability to cut ientiien 4 costs 
and reduce maintenance time. The latter fac- 
tors result from three distinct characteristics. 


One: A full range of vivid colors that speed , 


— Two: Extra flexibility and smooth- 
bore for easy snaking and fishing. Three: 
Non-fray, non-abraiding features that sim- 


plify installation and lengthen service life. 


FLEXIBLE VARNISHED OJL TUBING: offers im- 
munity to corrosive fumes, acid, alkalis and 


most solvents. It is impervious to moisture 
and non-hygroscopic. 


VARNISHED GLASS TUBING: capable of func- 
tioning in high ambient temperatures—en- 
closed motors, unventilated areas, and general 
heavy duty installations. 


EXTRUDED TUBINGS: smooth wall, withstand 
extreme low temperature without embrittle- 
ment. Provide dependable insulation in sub- 
zero cold. Retains flexibility at all times. 


a a i eg two types— 
eeve type that slips di oo pi 

tubes, conductors; and tab type th flexible 
flag attached to sleeve. Sack oe ee ai in any 


marking. 


Write today for free Specimen Board with 
samples and sizes of each. 


WILLIAM BRAND & CO. 


276 Fourth Ave., New York 10, N. Y..* 325 W. Huron St., Chicago 10, Ill. 


SATURATED SLEEVING @ VARNISHED CAMBRIC @ MICA AND MICA PRODUCTS 
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with WESTONS ON ALL PRODUCTION 


TEST-STANDS AND INSPECTION EQUIPMENT! 


With the race for markets in full swing, electrical manufacturers are 
eliminating costly production bottlenecks by providing uniform depend- 
ability in testing procedure all along the line. From the inspection of 
purchased components right through to final product inspection, they 
insure accurate testing by using instruments they can trust. 

And it’s easy to insure measurement dependability at every step, 
because there are WESTONS for every testing need . . . including types 
for all special test-stand requirements, as well as a broad line of multi- 
range, multi-purpose test instruments. These compact, multi-purpose 
testers often afford new simplicity and economies in testing procedure, 
while assuring the dependability for which WESTONS are renowned. 

Literature describing the complete line of WESTON panel and test 
instruments is freely offered . . . Weston Electrical Instrument Corpora- 
tion, 582 Frelinghuysen Avenue, Newark 5, New Jersey. 







ad 


-_~ 


. Weston Z. 


ALBANY + ATLANTRGBUNSGH + BUFFALO * CHICAGO + CINCINNATI CLEVELAND « DALLAS + DEN Laven SONVILLE * KNOXVILLE * LOS ANGELES » MERIDEN 


TR My * 
GCHESTER * SAN FRANCISCO + SEATTLE * ST. LOUIS » SYRACUSE 


io 
. 


MINNEAPOLIS » NEW PR + NEW YORK * PHILADELPHIA » PHOED AGH 
WCMWENOMEETT Flectric.-Cemtti’” Powerlite Devices, Ltd 
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MACHINERY MOUNT—Type 225 


An all purpose impact and vibration 
absorber for industrial machinery. Ad- 
justable to load, maximum impact-absorp- 
tion and /or maximum vibration-isolation. 
Supports loads up to 1800 Ibs. per 
mount. 


BUTTON MOUNT—Type RL-B 


An absorber for uses similar to those of 
the Cup Mount but constructed so that 
it can be set into a structural member. 
Load range from 15 to 60 Ibs. per mount 
for certain types of applications. 


AVIATION MOUNT—Type M-112 


Designed for attachment to standard 
mounting racks for aircraft electronic 
equipment but can be used for any 
applications where low frequency isola- 
tion is required. Embodies a safety retain- 
ing feature. Useful for holding all modes 
of the resonant frequency to a minimum. 
Can be furnished to effectively isolate 
loads from 3 to 30 Ibs. per mounting. 
It meets Navy Spec. 16V1 (RE). 


ery 


FRICTION LINK—Type 235 


A dry friction damping device. For reduc- 
tion the amplitude of resonant vibrations 
and for stabilizing units on low frequency 
suspensions. 


PLATE MOUNT—Type LW~-5200 


Another compression-type mount for use 


_in mobile equipment and for lighter loads. 


Applications similar to those of the Cup 
Mount but its mounting plate is conven- 
iently designed for setting into a struc- 
tural member. Available for loads from 
3 to 40 Ibs. per mount, depending on 
the application. 


CONE MOUNT—Type 104 


A simple design with a multitude of uses. 
Best suited to applications that require 
the isolation of low-frequency, low- 
amplitude vibrations. Can be supplied for 
loads from 5 to 40 Ibs. 


CUP MOUNT—Type C-2000 


A mounting primarily for shock absorp- 
tion and the isolation of vibrations with 
frequencies over 2500 cpm., also for 
general sound isolation. Load ratings 
from 15 to 200 Ibs., according to the 
application. 


INSTRUMENT MOUNT—Type 2= 236 


A low-cost, general purpose mount for 
isolation of low frequency vibration and 
light impact shocks. Serves satisfactorily 
where natural frequencies in rotational 
modes must be kept under reasonable 
control. Embodies a positive retaining 
feature. Can be supplied for loads of 
from 2 to 15 Ibs. 


A vibration absorbing rack made in sizes 
to fit the dimensions and loads of military 
and commercial electronic equipment. 
Meets rigid Navy Dept. Bureau of Ships 
Specification 16V1 (RE). Gives at least 
65% isolation for all frequencies above 
1800 cpm., limits sidesway to less than 
14", operates over a 2 to 1 load range. 


For the scientific control of all modes of 
shock and vibration in all types of. moving 


machinery and equipment. 


If none of these Engineered Barrymounts can be satisfactorily adapted to your particular 
application, Barry engineers will be glad to modify or design one to your requirements. 
Send for your copy of the new Barry Catalog today. 
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TAYLOR FIBRE COMPANYWT 


LAMINATED PLASTICS: PHENOL FIBRE - VULCANIZED FIBRE-—Sheets, 
Offices in Principal Cities 


NO 
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Wherever Laminated Plastics are called for, Taylor 
Fibre engineering skill is equal to the task of pro- 
ducing any fabricated part—no matter how com- 
plicated the design or how close the tolerances. 
Such parts can be mass-produced and speedily de- 
livered. With Taylor fabricated parts, you can be 
assured of uninterrupted production, for our own 
inspection eliminates rejects in advance. 
Sylvania Electric’s experience is duplicated in 
hundreds of other plants where production engi- 
neers have discovered that “‘no one can turn out 


RRISTOWN, PENNSYLVANIA 





accurate parts like Taylor.” If you fabricate your 
own parts, you will have better success if you 
start with Taylor sheets, rods, or tubes, particu- 
larly the newly developed, cold-punching, paper 
base Phenol Fibre that handles satisfactorily in 
any kind of punch and die. 

Tell us what you’re interested in and we'll 
gladly send you completely descriptive folders or 
technical data concerning any Vulcanized Fibre 
or Phenol Fibre product. Our Engineering Depart- 
ment is available for free consultation. 


Rods, Tubes, 
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and Fabricated Parts 
LA VERNE, CALIFORNIA 





WRITE FOR 


ENGINEERING 
DATA FOLDER 


It contains a Blue-print show- 
ing thirty-five standard sections 
available for quick shipment, 
from combinations of which 
thousands of die shapes can be 
made. It also contains prices, 
weight tables and shows rib- 
reinforced extra high sections 
with full instructions for.order- 
ing. Get your copy. Write for 
it today. 


Address Dept. E-37 


* 


wa&bdD 9759-C 
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Leen Tove co frzeecious — 


SPEED YOUR DIE MAKING 


SAVE MONEY TOO 





* FS Composite Die Sections are 


quickly available to your order. 
Shipment to your specifications can 
usually be made in five to ten days. 


On large dies or small for blank- 
ing, beading or trimming, these 


prefabricated die parts save steel,’ 


and a vast amount of time and 
trouble in the die shop. 


They are made of fine tool steel 
cutting edges in a selection of 
grades, electrically butt welded by 
a special process to non-hardenable 
mild steel bases. Accurate tempera- 
ture control assures uniformity of 


behavior in heat treatment. 


Further information is available 
from any Allegheny Ludlum field 
representative, or write us direct 
for engineering data (see details 
at left). 





ALLEGHENY 
LUDLUM 


STEEL CORPORATION 


Forging and Casting Division 
Detroit 20, Michigan 
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T hefore the HORSE-POWER 


The machine designer who starts with a 
standard motor in mind and builds a ma- 
chine around it, often winds up with equip- 
ment that is only a compromise with his 
original idea. 


The Welco-wise design engineer doesn’t 
limit himself. He just plans the machine 


to do the best job the best way, then puts 
the motor problem up to Welco. 

You need never worry about such things as 
an unusual mounting position or require 
ment for large motor output with small 
motor space. You build the machine and 
Welco will make to your specifications the 
perfect motor to power it. 


Write today 


THE B. A. WESCHE ELECTRIC COMPANY 


1626-7 Vine Street 


seongenee a 





Cincinnati 10, Ohio 
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: Varsiot is made from 100 nercer 


rag paper combined | 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT © WOODBRIDGE, N. J. 
Varnished Cambric Cloth eee ul te Mall le lien) 


Oth V ys) f 7 Vornished Cambric Tapes “Varsiot” Combination Slot Insulation 
arwer Varnished Duck Synthetic Resin Extruded Tubing 


Vornished Silk Substitutes Cable Wrapping Tapes 
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MANY WIDE CHISEL EDGES 


give your assemblies 


Uumatched 
STAYING 
POWER 


4 Standard Types 
Meet Most 
Lock Washer Needs 





Just as a chisel braces more strongly than an ice pick... 
so EverLock Washers provide the extra gripping area 
needed to resist extreme strain, vibration, expansion or 
contraction. The multiple teeth grip the nut and work 
with the full width of their distinctive chisel edges. Full 
use of this added area of resistance is assured by power- 
ful spring. tension which drives each chisel edge into 
positive locking action. 

Take advantage of this double locking action to give 
your assemblies the edge in their battle against shocks, 
impacts, vibration and wear. 

















Wire, phone or mail your orders today. 


OCK<s 


WASHERS 





THE WASHER THAT HAS THE EDGE 
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they’re accurate to 


Upon the precision of 

the filaments in minia- 

ture incandescent lamps 
depend lamp life, candlepower, focus 
and stamina. Callite Tungsten Wire, 
so fine it is almost invisible, is formed 
into coiled coils for the two filaments 
of this Carlton 1047 lamp. About 
eight inches of Callite Tungsten Wire 
are in each filament. 


Originally used in’ Army-Navy aircraft 
recognition lights, this little lamp was 


& 
We 





OV GER ts Fearne 


built to stand the shocks of battle. 
Its two-filament construction gives 
faster lighting and extinction of the 
flash in signaling. 


In the laboratories of the Carlton 
Lamp Corporation, our filaments are 
pre-checked for performance. The 
Balopticon Test, for instance, with its 
75-times magnification, quickly indi- 
cates deviations from 
We have developed tungsten wire 
that won't sag at high temperatures 


the standard. 


49 999 of an inch... 


— that is not brittle, therefore shock- 
resistant. 


Callite’s ability to produce tungsten 
wire of consistently high quality is 
recognized by America’s leading manu- 


facturers. Special skills, developed 
through twenty-five years of making 
fine tube and lamp components, are 
at your service. Write for our catalog 
today. Callite Tungsten Corporation, 
547 Thirty-ninth St., Union City, N. J. 
Branch Offices: Chicago, Cleveland. 


PIONEERS 


Hard glass leads, welds, tungsten ond 
molybdenum wire, rod and sheet, formed 
parts and other components for elec- 
tron tubes and incandescent lamps. 


, UNG tT EN OE TALE URS Y 
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POST FORMED LAMINATED PRODUCTS 


| Problem: Produce an aircraft cable guard for 
use where the cost of hand-working metal is 
prohibitive. Must be light, strong, and rigid. 


Solution: Richardson Plasticians used lami- 
nated thermosetting post forming ma- 
terials. Specially designed tools, plus 
precision production methods, resulted 
in a Laminated INSUROK cable guard 
that is light, strong, and economical. 


Why not discuss your product 
design plans with The Richardson 
Company? Here you will find the 
expert personnel, diversified 
facilities, and manufacturing skill 
to help solve your plastics 
problems—whatever they may be. 
Write today for full details. 


The RICHARDSON COMPANY 


LOCKLAND, CINCINNATI 15, OHIO FOUNDED 1858 Sales Headquarters: MELROSE PARK, ILL. 


NEW YORK: 75 WEST STREET, NEW YORK 6, NEW YORK MELROSE PARK, ILLINOIS 
CLEVELAND: 326-7 PLYMOUTH BLDG., CLEVELAND 15, OHIO Factories. NEW BRUNSWICK, NEW JERSEY 
' DETROIT: 6-252 G. M. BUILDING, DETROIT 2, MICHIGAN {INDIANAPOLIS 1, INDIANA 
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BEHIND THE SCENE 


there’s a Torrington Air Impeller 





Today, brooders have taken over 
the mothering of chicks, and they 
do a better job than the hen. Here, 
as in countless other applications, 
Aristocrat Quiet Propeller Fan Torrington Air Impellers help 
Blades, for free air or pressure p 

applications, are now available make the process practical. Warm 
ws once Ace tall air is circulated throughout the brooder, providing an even | 
temperature that lessens crowding, decreases mortality. Healthy | 
chicks mean higher profits to the poultryman. 

Many, many other products are being made more efficient 
< or more convenient by using forced air circulation. How about 
Airotor blower wheéls are made your product? We'll be glad to assist on your problem and help 
of steel or aluminum, single o: 


déuble width, ln @ wide venge you select the proper fan or blower wheel. Write usat 62 Franklin 
. Se ee Street for a free copy of the Air Impeller Specification Sheet. 


™ TORR UN Git ON 


MANUFACTURING COMPANY, TORRINGTON, CONN. 


IMPELLERS 


for every purpose 
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Whether you ship by 
mow: ES 
__ RAIL or 
TRUCK. 


assure REATER PROTECTION 


GAYLORD CONTAINER CORPORATION 
CORRUGATED AND SOLID FIBRE BOXES eae Oe re 


FOLDING CARTONS New York * Chicago * San Francisco « Atlagta * New Orleans * Jersey 
City + Seattle « Indianapolis * Houston * Los Angeles * Oakland 


KRAFT GROCERY BAGS AND SACKS a a ee ee a 


Detroit * Cincinnati « Des Moines « Oklahoma City * Greenville * Portland 
KRAFT PAPER AND SPECIALTIES 


St. Lovis * San Antonio « Memphis « Kansas City * Bogalusa * Milwaukee 


Chattanooga * Weslaco »* New Haven « Appleton * Hickory * Greensboro 
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OF A SERIES 

















“We have never had to 
draw upon the top speed 
of our. Lester injection 
molding machines. They 
are faster acting than 
other machines of similar 
capacity, and cannot be 
outdone for speéd of pro- 
duction.” 

That is the opinion of 
the molding department 
heads at the American 


Left and Right —Gog- 
gles, opticalinstrument 
parts and a respirator 
made by American Op- 
tical on Lester injection 
molding machines. 


Optical Company, Southbridge, Mass., where 3 Lesters 


are turning out millions of goggles and other optical 
equipment parts, to rigid specifications. 

But speed is not the only Lester advantage observed 
in this 112-year-old firm’s molding plant. One of the 
Lesters, a 6-ounce machine, is equipped with a 4-ounce 
injection cylinder providing 30,000 psi, injection 
pressure to produce a particular molding which must 
be extremely dense with a very smooth surface. What 
better endorsement could there be of the Lester state- 
ments that applied pressure, effectively held in the 
cavity, gives the best results? 

Equally interesting is the maintenance story of these 
machines. Down time resulting from mechanical 
failure has been approximately 1.7 percent for the three 
machines. The 4-ounce machine, when it was first 
installed, operated continuously on a 24-hour, 7-day 
schedule for three months, with no down time; it now 
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Left—A section of 
the molding de- 
partment of the 
American Optical 
Company, South- 
bridge, Mass., show- 
ing (left to right) a 
4-ounce and two 6- 
ounce Lester ma- 
chines. 









runs, like the others, 24 hours a day, 6 days a week. 
Its present down time (after a tune up and some re- 
pairs) averages less than 1 percent of its total pro- 
duction time. 

This is not an exceptional case, but a typical one 
where Lester machines plus careful inspection and 
maintenance practice give such excellent results. 
Lester design and construction offer numerous other 
molding advantages too; why not write us and learn 


what they are? 


INJECTION 
MOLDING 
MACHINES 


“Shaping the Things of “Tomorrow” 


National Distributors: 
LESTER- PHOENIX, INC., 2711 Church Ave., Cleveland 13, Chie 
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Any “Bugs” in your Product? 


If there are, you don’t have to send out 
“feelers” to see if we'll help you out. Ex- 
terminating the “bugs” in new products is 
a job that Continental’s Plastics Division 
is often called on—always glad to do. 


Bank on it—our staff of engineers, de- 
signers, researchers, is well-equipped to 
untie your knottiest problem. Long years 
of experience in working out new products 
for some of America’s best-known manu- 
facturers has given them the necessary 
plastic “know-how.” 


The insect alongside shows several ex- 
amples of Continental’s plastic magic. His 
body is made of flashlight lenses . . . the 
feet are fishing lures .. . the wings are acid 
baffles . . . the claws are coffee maker 
handles . . . the head is a distributor and 
coil part. | 

But the list is endless. Set all the plastic 


items we make on paper and they'd fill 
this page. Best thing about it, each new 


day brings a new use. Perhaps plastics 
and Continental’s plastic engineers' 
can help you. improve or develop your 
product. Why not drop us a line? 


Tune in: “‘ContINENTAL CELEBRITY CLUB” 
every week over coast-to-coast CBS Network 


MCU iatecnmerm CONTINENTAL 


tainers + Fibre Drums + Paper Cups + Crown 


C d Cork Products + Machi d 
aad ork Products achinery an¢ c TANTS 


DIVISION 


FIGHT INFANTILE PARALYSIS - JAN. 14-31 
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A weld without a ‘hump’ 


This photograph illustrates the hair- 
smooth butt-weld on ARMCO Electri- 
cal Steel coils made from hot rolled 
sheets. The pencil line drawn with the 
welded steel held vertically shows 
there is no extra metal at the weld. 

The weld is guaranteed to be within 
the thickness tolerance of the steel. 

Armco has perfected a unique weld- 
ing method to give you Electrical 
Steel coils in grades where cold rolled 


THE AMERICAN ROLLING MILL COMPANY 


practice has not yet been developed to 
assure coils of highest magnetic qual- 
ity. They are supplied as narrow as 
one inch. 
COILS IN ALL GRADES 

This gives you the fabricating advan- 
tages of continuous operations for all 
grades of silicon steel. You can save 
time, labor and steel, because coils 
help step up production by eliminat- 
ing all “hand-feeding” to presses. And 


SPECIAL-PURPOSE SHEET STEELS 
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besides being easier on dies, coils have 
relatively no end-of-strip scrap losses. 

ArMCO Electrical grades give you 
steel of top magnetic quality with low 
core loss and exceptional permeabil- 
ity; steel that is ductile, flat and clean- 
surfaced. The American Rolling Mill 
Company, 401 Curtis Street, Middle- 
town, Ohio. 


Export: The Armco International Corporation 
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For additional infor- 
mation write to Section 
Y166-12, Appliance and 
Merchandise Dept., Gen- 
eral Electric Co., Bridge- 
port, Conn. Deltabeston 
Wires and Cables are dis- 
tributed nationally by 
Graybar Electric Co., 
General Electric Supply 
Corp., and other G-E 
Merchandise Distributors. 


LEAD WIRE 


FOR FLUORESCENT BALLASTS 


Thermo-plastic Insulation Is Flame- and Moisture-Resistant 


ENERAL ELECTRIC announces a new Deltabeston 
Thermo-plastic Insulated Lead Wire for wiring all types of 
fluorescent lamp ballasts. This new G-E lead wire has high 
resistance to flame and moisture. Deltabeston’s small diameter, 
long life, and brilliant colors make it ideal for fluorescent 
ballast wiring. It is approved by the Underwriters’ Labora- 
tories for use in all types of lighting fixtures operating at 
600-volts max. and temperatures not exceeding 80°C (176° F). 
Available in solid or stranded conductors in sizes 16 and 18 
Awg. Standard colors are black, white, red and green. 


GENERAL 4 ELECTRIC 
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L, you are planning to attend the 
National Metal Exposition in Cleveland, you will 
have an opportunity to get the answers to questions 
you may have on die castings. 

In Booth B-730 you will see the motion picture 
“Die Casting” in a comfortable theatre. You will 
be able to examine a comprehensive collection of 
brand new zinc alloy die castings—both as-cast and 
finished. In many cases you will also see the com- 
pletely assembled products in which the die cast- 
ings are used. 

Whether you want to “just browse around,” or 
to sit down in a quiet corner with one of our Tech- 
nical Service representatives, you will be most wel- 
come at Booth B-730. 


FOR DIE CASTING ALLOYS 





THE NEW JERSEY ZINC COMPANY, 160 front St., New York 7, N. Y. 


fy “The iecnserels was. dene, the » Alloys. were developed, and most Die Dalston are bes. 


HORSE HEAD si ECIAL (ontormacciry) Z 
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Electrical Appliances — 1946 


OME months ago the editors laid plans 

to present a review of design trends 
in major appliances, with particular em- 
phasis on the changes in specifications of 
materials and components as compared 
with the models that went out of produc- 
tion in the Spring of 1942. The results of 
this informal survey are presented on the 
following pages. To a certain extent the 
survey is disappointing in that few major 
trends were uncovered except in the field 
of household refrigerators and home and 
farm freezers. 


Chief among the reasons given by de- 
* velopment engineers for the delay in get- 
ting new designs into production is the 
desire to supply the consumer with some 
kind of product as early as possible. This 
calls for the use of existing production 
tooling. 


The normal course of development of 
any product involves four major steps be- 
fore a product can be placed in production: 
Engineering and design; laboratory and 
field tests on prototype models; engineer- 
ing for production, including tool and 
die design, and finally tool and die manu- 
facture. Even allowing for some overlap- 
ping in these stages, the complete cycle 
normally occupies at least a year and per- 
haps more. 


It is only: four months since engineering 
talent was released in any volume for the 
design of peacetime products, despite the 
fact that reconversion has been a byword 
for over a year. The same statement holds 
true of tool engineers as well as the tool 
makers. Manpower shortages have also 





been a factor, both in the drafting room 
and in the tool and die shop. Small won- 
der then that even had they wished to do 
so, most appliance manufacturers simply 
could not have presented radically new de- 
signs for 1946. 


This does not mean to say that the con- 
sumer will get an inferior product in 1946. 
On the contrary, most electrical appliances 
were well designed and engineered at the 
start of the war. Certain materials and com- 
ponents have been standardized through 
years of trial and it is going to be more 
difficult from now on to find substitutes 
that are more satisfactory from a func- 
tional as well as from a cost point of view. 


Particularly among the larger com- 
panies, with wide distribution channels 
and a long established reputation for qual- 
ity, is there to be found a conservative at- 
titude regarding any radical design 
changes. Every new idea, every new mate- 
rial, every new part must be subject to 
rigid tests both in the laboratory and in 
the field before it is adopted, since a major 
error in judgment might mean the differ- 
ence between success or failure of a par- 
ticular product. _ 


Offsetting the inertia of the larger, big 
name companies is the initiative of the 
newcomers in the field who have much less 
to lose should they misjudge consumer ac- 
ceptance of a radical design. This ten- 
dency is being exhibited now. Some of 
their ideas are challenging enough to cause 
the development engineers of established 
companies to reappraise their own future 
plans. 


Eiltid 
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Design Trends in 





Postwar Appliances 


* Major changes will not appear until mid-year or later except for new items 
like automatic washers on which design details are lacking. Main problem 
facing manufacturers is getting into production on 1942 or interim models. 


FRANK J. OLIVER 


Editor 
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LECTRICAL appliances now currently in pro- 

duction for the most part are modified 1942 

models not requiring new tooling, fixtures and 
facilities. With some notable exceptions, the only items 
that are strictly new are either recently added lines of 
well established companies or products of manufacturers 
entering the appliance field for the first time. Hence, 
at the start of the year, it is difficult to point to any 
significant trends in design or in the selection or sub- 
stitution of materials since the really new items will 
not appear much before July or later. While many 
companies have hinted at radically new products, or 
made formal announcements of them, design details fre- 
quently are not available largely because the product 


‘is not yet in production and last minute design modi- 


fications are still being made. In at least one case the 
manufacturing facilities in which to make the newly 
announced product are just being set up. 

While many of the magazines reaching- dealers and 
the ultimate consumer have been filling their pages with 
pictures of so-called “postwar” appliances, a frank dis- 
cussion with design engineers indicates that not many 
of these devices are strictly new. Perhaps the fewest 
changes have been made in electrically heated devices 
such as electric ranges, toasters, waffle irons and other 
traffic appliances. Conventional washing machines stick 
pretty closely to 1942 specifications and while there are 
plenty of new developments in the automatic cycle type, 
too few have been formally announced or introduced 
te the field to form the basis of any specific engineering 
analysis at this time. 

Refrigerator design changes have largely been in the 
arrangement of the evaporator unit and the provision 
for some space for freezing foods or holding frozen 
foods at low temperatures. Home and farm freezer pos- 
sibilities have attracted a number of manufacturers and 
enough data are now available from which some gen- 
eralization as to design trends can be made. There is 
a diversity of opinion as to the marketability of such 
products and this is reflected in the variation in sizes 
offered by the several producers, although the small 
capacity box of 4 to 6 cu ft predominates. 

The reasons for the delay in getting really new mod- 
els in production are many. Chief among them has 
been the desire to supply the consumer with some kind 
of product as early as possible. The obvious thing to 
do, as in the case of the automotive industry, was to 
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This 9-cu ft Kelvinator refrigerator is in effect a com- 
bination refrigerator and frozen food cabinet repre- 
senting a compromise between a standard refrigerator 
and a small freezer. This unit has a capacity for 35 lb 
of packaged frozen foods and 9 lb of ice cubes. The 
lower compartment for the protection of high-moisture 
foods is also indicative of modern trends, as is the 
tilting dry-storage bin below. 


use existing tooling and to make a few external changes 
in decorative trim that would type the 1946 model. 
Some of these might be termed interim models while 
others fundamentally are no different from their 1942 
counterparts. In this connection it should be noted that 
during the war no manpower was available for tooling 
postwar products and in many instances no engineering 
talent could be employed on the development of peace- 
time goods. In fact, as late as early December some 
appliance engineers in the larger companies were still 
working on war projects. 
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(Top)—This Frostor combination unit, made by General 
Tire & Rubber Co., in collaboration with Liquid Carbonic 
Corporation, has 71% cu ft of refrigeration space and 31 
cu ft of freezer space. Each compartment has its own 
cooling unit, with the chilling coils concealed in the wall. 
Ice making section is between the two compartments. 
(Center) —Judging by the number of companies offering 
a 4-cu ft, chest-type freezer, this size is expected to cap- 
ture the mass market in 1946. Illustrated is the Frigid- 
aire home freezer 36 in. in height, 34 in. long and 24 in. 
wide. Its 1/9-hp compressor unit is capable of main- 
taining a temperature of zero or below in a room of 110 
F. (Bottom)—Typical of the upright type of home 
freezer is this 714% cu ft Philco model powered by a 
1/5-hp, hermetically-sealed, refrigerating system. 


Then too, as in many other branches of the manu- 
facturing industry, there has been an artificial labor 
shortage. This refers not only to tool and die makers 
but also to draftsmen, largely due to a reluctance of 
engineering technicians to go back on the board. Many 
jobs involving hard manual labor, like polishing, are 
also going begging. 

Another factor retarding design changes and innova- 
tions is the conservatism exhibited particularly by the 
larger manufacturers in adopting any new materials or 
radical design changes without thorough testing in the 
laboratory and field. Admittedly, there have been a 
number of interesting developments in materials during 
the war, and while nearly every manufacturer is fol- 
lowing such developments closely and is even testing 
samples, the time for investigation has been too short 
to warrant change of specifications on mass-produced 
articles. The risks involved are entirely too great from 
the service point of view. 

Another obvious factor in the present situation is the 
lack of a market incentive for redesign. The immediate 
need is to supply critical replacements of worn-out equip- 
ment. The secondary replacement market that needs 
to be stimulated by radical design changes and other 
innovations can wait until the normal cycle of design 
and development is ready to bring such products on the 
market. Some believe, however, that the time for sharp 
competition is not far off and are laying plans accord- 
ingly. 

It is obvious also that many prewar appliances had 
reached a high degree of development and were emi- 
nently satisfactory both from a functional and an ap- 
pearance point of view. A casual survey of many major 
appliances would indicate a marked similarity in the 
selection of materials and even in appearance of the 
principal components. Many of these materials and 
components have been selected as a result of years of 
service experience. 

On the other hand, a new element has entered the 
picture since 1942 and that is the imposition of OPA 
ceiling prices on finished products in the face of rising 
labor and materials costs. Whereas the increases over 
1941 prices are moderate, in some cases they are insig- 
nificant when compared with the March, 1942, prices 
which had been raised to take care of rising costs at 
that time. The real problem of the manufacturer of 
electrical appliances therefore is to reduce production 
costs without sacrificing quality. Hence, more than ever, 
design-development engineers are examining and ap- 
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praising various production methods, including the vari- 
ous casting techniques, as well as machining and fabri- 
cation methods in order to see where a corner might be 
cut to save something on the factory costs. 

In some instances the trend is directly away from 
lower costs in order to increase quality. A specific ex- 
ample is the trend toward the use of hobbed and shaved 
gears in washing machine transmissions, following gen- 
eral automotive and aircraft engine manufacturing prac- 
tice. The added shaving operation is partly offset by 
new and faster methods of shaping gears introduced 
within the past year. 


PRODUCTION DELAYS 


Meanwhile, despite the publicity in the early Fall de- 
picting the first model washing machine or refrigerator 
being flown to a dealer in some distant part, the number 
of major appliances reaching the consumer has been 
very meager. Every refrigerator, range and washing 
machine manufacturer in the country is far behind his 
projected production schedules. Even though the plan 
was to get into ptoduction fast on existing tooling, 
material and component shortages and labor difficulties 
have held back production. December’s rate of produc- 
tion of refrigerators, for example, is likely to be less 
than 50 per cent of the 1940-41 “‘base year’”’ December 
whereas earlier estimates called for a production rate 
of about 80 per cent of the yardstick month. As things 
are going now it will probably be next June before the 
rate of the base year will be equaled or passed. 

Delay in naming OPA prices on various products 
tended to keep finished products in the warehouse up 
until mid-December and some dealers hint that the more 
moderate tax schedules for 1946 are a factor in keeping 
appliances off the market. Filling the pipelines from 
factory to distributors to dealers is taking time. Major 
appliances are distributed through approximately 30,000 
dealers and small appliances through as many as 50,000 
dealers. One floor sample apiece represents big pro- 
duction. 

Aside from the fact that there have been sporadic 
strikes among the suppliers of components and materials, 
there is another phase of the labor situation that has an 
important bearing on production. One of the scarcest 
items right now, for instance, is gray iron castings. It 
is obvious that the foundries are having the greatest 
difficulty in attracting workers to their trade. Despite 
mechanization and modern equipment, foundry jobs still 
represent heavy and dirty work and apparently have 
little appeal even to the class of labor normally found 
in that trade. The situation has deteriorated to a point 
where several washing machine manufacturers, for ex- 
ample, are resorting to die cast aluminum gear cases in 
lieu of gray iron. By the same token manufacturers 
of fractional horsepower motors have switched to die 
cast aluminum end bells in place of cast iron. 

It is no secret that fractional horsepower motors are 
in extremely tight supply. The demand from the major 
appliance makers has been three to four times the best 
prewar volume. Knowing that the situation cannot last 
but for a short time, the motor manufacturers are re- 
luctant to expand their facilities except where this has 
already been done to meet the war emergency. In some 
instances this expansion has amounted to a 50 per cent 
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increase in productive capacity. Hence, under the pres- 
ent circumstances fractional horsepower motors are be- 
ing allocated to oldtime customers and new manufac- 
turers entering the major appliance field for the first 
time are finding it difficult and sometimes almost im- 
possible to obtain small motors from almost any source. 

The motor manufacturers in turn are beset by their 
own problems such as labor difficulties and material 
shortages like castings. Next to gray iron, silicon steel 
seems to be in very short supply but a confusing picture 
is presented here. One manufacturer, for instance, com- 
plains that his supplier will not quote him on field steel 
but is willing to offer him electric steel, two grades 
higher in the price scale. The reason is obvious. On 
the other hand, a mill that is booked up solid on the 
high quality grades will turn down an order for electric 
steel and offer the field grade. The market situation is 
spotty because silicon steel is a specialty made by a rela- 
tively small number of mills, but does follow in a gen- 
eral way the situation in mild steel sheets, on which 
deliveries are being quoted into the second and third 
quarter. 


REFRIGERATOR DESIGN INFLUENCED BY FREEZERS 


In refrigeration units the introduction of farm and 
home freezers is attracting a great deal of attention. 
The fact that it has led to what is in reality a combina- 
tion refrigerator and frozen-food chest indicates not 
only the importance of the provision for frozen food 
storage but also the uncertainty on the part of refrig- 
erator manufacturers as to just how this type of demand 
should be served—in the form of a compartment of a 
refrigerator capable of holding up to 30 Ib of frozen 
meat, a separate 4-cu ft chest model, a 30-cu ft farm 
freezer, or something in between? 

One unit, nationally advertised but not yet in pro- 
duction, comes closest to incorporating the freezer in a 
refrigerator combination unit by devoting one-third of 
its 10-cu ft capacity to freezer space. This large pro- 
portion of freezer space is attained by using a type of 
design characteristic of the home freezer, namely, wrap- 
ping the evaporator coils around the separate inside 
cases. This novel design is being offered by a manu- 
facturer heretofore associated only with commercial re- 
frigeration equipment. On the other hand, one of the 
well established refrigerator manufacturers is project- 
ing a box in which 1.6 cu ft will be devoted to freezer 
space and 8.6 cu ft to refrigeration. Development engi- 
neers faced with this decision are in a quandary as to 
just what ratio their projected 1947 models should have. 

Other major design trends yet to be resolved are 
whether the freezer compartment of the refrigerator 
should be above or below and whether it should be 
reached through a separate outside access door or merely 
through interior metal doors. All three types are cur- 
rently projected or in production. 

Evaporator units show little change in design, being 
made either of stainless steel or aluminum. Stainless 
steel and aluminum are also being used for shelving, 
and one company is offering glass shelves with stainless 
steel trim. Glass is also being used for crispers and 
meat storage compartments or their covers, although 
glass is one of the items that is in extremely short sup- 
ply at the present time. Since finned tubing for con- 





ELECTRICAL MANUFACTURING 

















densers is another material difficult to obtain, at least 
one manufacturer is going back to a sheet steel type on 
standard models. The trend toward further use of 
forced circulation over the condenser coils has been ac- 
celerated by the development of a tiny motor-driven fan 
of unconventional design. 

In general, laminated plastic sheet continues to be the 
choice for breaker strip material, although a few manu- 
facturers have gone to a one-piece molded breaker strip. 
For the present, extruded synthetic rubber is being used 
for door seals but manufacturers expect to have natural 
rubber available for this purpose soon. 


FARM AND HOME FREEZERS 


Farm and home freezers are being offered in both 
chest, or cabinet, and upright types. They range in 
capacity from 4 cu ft up to 30 cu ft. The upright mod- 
els vary little in appearance from a standard refrigerator 
and often use much the same materials except that the 
interior of the box is not of porcelain enamel and the 
evaporator unit surrounds the interior case. Because of 
this latter condition, it is necessary to hermetically seal 
the evaporator coils between the inner and outer cases 
so as to prevent the ingress of moisture and condensa- 
tion. For an average box of say 6 cu ft capacity, 334 
to 4% in. of fiber glass insulation is representative of 
average design. At least one manufacturer, however, 
uses a plastic insulation said to be 50 per cent more effi- 
cient than cork. 

Since it is expected that most home freezers will be 
located in a basement or other damp place, provision 
has been made to take care of possible rusting by either 
bonderizing or using a copper bearing steel or galvan- 
neal. Baked synthetic finishes predominate. 

Special attention has been paid to the design of the 
liner which may be either of one-piece construction or 
fabricated. In one freezer a one-piece steel inner shell 
is employed while in another a deep drawn aluminum 
shell 0.050 in. thick is used. In the former case the 
steel inner shell is electrically welded to the outer shell 
to produce a hermetic seal. In other designs, plastic 
sealers are used for this purpose. In another design 
the inner shell is made of galvannealed steel using lock 
joints which are sealed with mastic cement. A similar 
type of construction is used by another manufacturer 
except that the rolled lock joints are soldered. 

The evaporator unit may be in the form of a contin- 
uous copper tube literally wound around the inner shell 
or made of aluminum with aluminum tubing attached 
to the outside of the liner. In alternate designs the 
evaporator coils are housed within vertical separators 
of a chest type unit and within the shelves of a vertical 
type unit. In the latter, these provide direct contact 
freezing on three of the four shelves. 


FEW CHANGES IN RANGES 


Few significant changes have taken place in the de- 
sign of electric ranges. It is almost axiomatic that no 
changes in overall size or general contours have been 
made since the sheet metal dies have simply been taken 
out of storage and put back on the presses. It was the 
obvious course to pursue. In this connection, it should 
be noted that a number of manufacturers are having diffi- 


JANUARY 1946 











The new Bishop food freezer of 16 cu ft capacity has 
the freezing units in the four separators shown, giving 
eight flat freezing surfaces of 34 2/3 sq ft at —35 F. 


This unit features plastic thermal insulation. 


culty in buying stamping presses to replace equipment 
worn out on war work. 

About the only appearance changes worth noting are 
in decorative trim and accessories such as lights and 
clocks. Here again shortages are being encountered, 
partly due to the price situation on components. Glass 
shade and light switch procurement difficulties are re- 
ported, for example. Even in decorative trim, there 
has been difficulty in obtaining such items as chromium 
plated handles, due apparently to a shortage of chromic 
acid for plating baths as well as a shortage of polishers. 
Automatic timers are being offered to control not only 
oven operations but top-of-the-range and deep-well 
cooking in addition. This involves mainly the addition 
of a selector switch to the original oven timer. 

There have been a few minor changes in the design 
of heating units and heat switches. A number of com- 
ponent part manufacturers are now offering rod type 
heating elements with the coils packed in magnesium 
oxide within a tube which may be wound into various 
shapes. A few minor changes have been made in the 
lead-in connection so as to avoid shorting due to spillage 
of sugar and other carbonaceous material. In at least 
one case, the length of the heating element has been 
shortened for the purpose of operating the unit at a 
higher heat and thus giving the housewife the satisfac- 
tion of seeing the glow: 

Most significant development is the introduction of a 
“supercharger” switch which over-energizes the ele- 
ments four times for 35-40 sec, sufficient to bring the 
unit to red heat. Fundamental improvements have also 
been made in a stepless heat control. 

Fiber glass continues to predominate as a thermal 
insulating material used in ranges. It has been improved 
to the extent that it is no longer an irritant to the 
worker’s skin, a matter of obvious concern to the manu- 
facturer. Liquid or hydraulic type thermostats are 
finding more favor than bimetallic elements for oven 
controls principally because the electrical unit proper 
may be placed outside the oven, giving it longer life. 
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EVERAL manuiacturers of electrical controls and 
related components are gaining pronounced ad- 
vantages through the conservative but efficient and 

growing application of die castings. Among the bene- 
fits being realized in so doing are economy in produc- 
tion coupled with improvements in quality, both of 
which are. passed along for the benefit of the user. Ben- 
eficial combinations of this sort are constantly being 
found and are inclining design engineers to apply die 
castings more and more frequently. 

Consideration of certain more recent control unit de- 
signs makes it apparent why these parts may be charac- 
terized as the “building stones” from which the manu- 
facturer and the electrical designer assemble a large 
variety of units adapted to a wide range of uses. One 
of these applications is in a new line of oil-tight, push- 
button switch elements capable of assembly to any panel 
from 4,4 to % in. thick in any one of several combina- 
tions from a limited stock of components. Most of the 
same die cast parts are employed to build up switch as- 
semblies with guarded buttons, mushroom buttons or 
selector switch operators. Any of several contact blocks 
can be used with any operator or button. 

Fig. 1 shows an exploded assembly of this type, while 
Fig. 2 shows a cross-section of this unit. The button 
and its stem constitute a one-piece screw machine prod- 
uct of high strength aluminum alloy. The stem has a 
long bearing in the guard or button housing which is a 
Zamak-3 zinc-alloy die casting. This casting extends 
through the panel and has, back of the panel, a flange 
with tapped mounting bosses for any one of several 
styles of contact block. When the mounting ring E, 
also a zine die casting, is screwed on, it clamps the 
stamped nameplate to the panel and tightens the flange 
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Fig. 1 (above) Exploded assembly of switch parts. Body portion with flange and 
the knurled ring at right are zinc die-castings. The black anodized button is alum- 








in Electrical 


Elements which can be die cast may require 
less machining, assembly operations and 


finishing. Applications in relay, timer and switch parts, 
connectors and motor components are discussed herein. 


against the gasket D, forming one oil seal. The mount- 
ing ring is knurled and has cored slots through which 
any oil or coolant drains out. A close fitting Corprene 
oil seal is applied at B so that no oil can seep around 
the stem. The thread on the housing G is not continu- 
ous but is interrupted by four recesses into which a 
tongue on the nameplate fits to prevent the plate from 
turning when the ring nut E is tightened. A pin in the 
flange fits a hole in the panel and keeps the housing from 
turning when the ring is turned up to lock the assembly 
to the panel. 

Aluminum alloy is used for the buttons and selector 
handles because the alloy is so easily anodized and the 
anodic coating is then readily dyed in black, red or other 
colors. Such a finish has the definite advantage of be- 
ing hard, non-chipping and not easily scratched even 
under the abuse so often received in machine tool and 
similar applications. These aluminum die castings are 
chosen in preference to plastics because they are far 
stronger and are not subject to the chipping that often 
occurs wth plastic buttons or knobs when they are 
jabbed with a tool or metal part. ar 

The zinc alloy parts are still stronger and more shock 
resistant, besides being easier to cast. These castings 
are given a Zinctone finish, applied by dipping in a solu- 
tion that reacts to produce a film that is almost colorless 
but can be detected by a slight iridescent effect. The 
film is quite resistant to corrosion and leaves the dull 
grayish color of the casting almost unchanged. This 
finish affords a pleasing contrast with any usual panel 
color and with the adjacent anodized aluminum parts. 
Cost of application is low. 

Fig. 3 shows another push-button station component 
involving a die cast ring with a large tapped hole in the 
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inum alloy. Fig. 2 (right)—Section through the push button switch assembly shown 
in Fig. 1. C is one of the cored slots for oil drainage in zinc alloy ring E. G is a guard integral with the body 


casting. At B is a Corprene seal compressed by a small cap and spring. 
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D is a gasket between panel and flange. 
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Cutler-Hammer 


Control Apparatus 


Fig. 3—Another form 
of a die cast zinc alloy 
ring which forms the 
body of a push button 
station. The hole in the 
center is tapped as well 
as two of the smaller 
holes shown. 


HERBERT CHASE 


Consulting Engineer 


center and with two smaller tapped holes for the assem- 
bly screws. Although this part has always been a die 
cast piece, at the time it was designed consideration was 
given to making it of a phenolic plastic. While the 
specific piece would satisfactorily meet the requirements, 
it was felt that greater security against possible break- 
age would be obtained if the piece were made a die cast- 
ing. The large quantities in which this part is manufac- 
tured do not suggest the use of*sand castings, perma- 
nent mold castings or fabrication as an economical means 
of production. 

Selector switch knobs, Fig. 4, are of die cast alumi- 
num alloy and have cast-in stems, the outer ends of 
which are square and mate with cored holes in die cast 
zinc cams attached to the stem by a screw. There are 
provided a variety of these face cams, and the lobes are 
arranged with one or two steps, depending upon the 
switch motion the cams are required to produce. Any 
cam can be locked to the stem in any one of four posi- 
tions 90 deg apart so that the handle can be placed in 
four different positions. This and other selective fea- 
tures readily adapt the assemblies to a large variety of 
application requirements besides enabling the makers to 
assemble the switches easily into panel units that are 
supplied to customer specifications. The photograph in- 
dicates how well the die castings are adapted to various 
assembly combinations. One unit is designed for pad- 
locking certain of the assemblies to prevent tampering or 
accidental operation when, for example, the unit con- 
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Fig. 4—Die cast parts, including several types of cams 
and three buttons that are assembled in varying com- 


trolled is being repaired. binations into oil-tight push button switches and 
selectors. Some can be used for locking switches. 
Square D 
Fig. 5—Pneumatic timing 














relay with micrometer ad- 

justment. Most of the 

parts of this assembly are 
die castings. 


: 
Fig. 6—These zinc die castings enter into the assembly of pneumatic timing | 
relays shown at the left. One has a cored hole to fit a square valve stem. . 

Another is a micrometer dial having raised numerals formed by the die. 
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Cutler-Hammer 


Fig. 7 (left)—Dimensional accuracy of the limit switch shown is assured through the use of a die cast body. 
The operating lever holding the roller is also a die casting. This switch has a stamped steel cover plate. Fig. 8 
(right) —Originally the frame of this small machine tool limit switch was a bronze casting. Considerable machin- 


ing is eliminated and cost is reduced by. resorting to a die casting. 


Another product using die castings to advantage is 
the pneumatic timing relay, Fig. 5. Although this de- 
vice has a magnetically operated vertical plunger for ac- 
tuating contacts, time of actuation is delayed for a defi- 
nite time interval by changing the size of an air orifice 
through the adjustment of a needle valve. Range is 
1rom 4 sec to 3 min. The plunger depresses a dia- 
phragm covering a recess in a zinc die casting and ex- 
pels the air in the recess. When the diaphragm is moved 
outward by spring action upon withdrawal of the plung- 
er, return of the air through the adjustable needle valve 
determines the time interval, the latter increasing as the 
valve is set closer to the closed position. As-shown in 
Fig. 6, two major die castings, both in zinc alloy, are 
included in the timing unit. One of these has a hori- 
zontally cored hole into which the brass stem of the 
valve projects. The orifice portion of this hole is taper- 
reamed to size. To adjust the stem and thereby control 
the timing, the stem’s outer end is threaded and a nut is 
applied. To keep the stem from turning when adjust- 
ment is made, the stem is made from square stock. 

In one style of timer, the valve stem is set in a square 
cored hole through a tubular portion of a small support- 
ing casting. This tube is split by longitudinal slots, 
making it easy to provide a close sliding fit with the stem 
by merely pinching the split tube slightly. This avoids 
any need for broaching the square hole. Where a vis- 
ual index of the valve setting is required, the unit is at- 
tached to a small die cast dial having raised die cast 
numerals for ten divisions that permit of a micrometer 
setting. “Barrel” markings are on a small engraved 
plate under which the nut moves. Screw holes in the 
plate are elongated to permit of ready adjustment. When 
this is made, the self-tapping screws are tightened. 

Another die casting for the assembly is a bracket by 
which the above mentioned castings are supported, the 
bracket being attached to the stamped base of the assem- 
bly. One portion of the relay is pivoted to a pin through 
holes in two ears of the bracket. All of the die castings 
in the relay timer are quite simple, but cost would be 
much more and far more machine work would be need- 
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Paint accounts for the dark appearance. 


ed if sand castings were used. Finished appearance is 
also better. 

Limit switches, Figs. 7 and 8, are among other prou- 
ucts the manufacture of which is greatly facilitated by 
the use of die castings. In many of these switches, the 
body portions (housings) and some cover parts are zinc 
die castings. Some housings have straight cored holes 
through which conduits pass and are locked between an 
end bushing and a nut. In other designs a boss is pro- 
vided with a tapped hole and a rounded shoulder is 
formed where the conduit end bottoms. 

Some housings also include pivots for operating 1ev- 
ers and flanges for covers, many of the latter being die 
cast also. In one line of limit switches, Fig. 9, a feature 
of the die cast covers is the inclusion of raised letters 
formed by engraving the die, thus saving the cost and 
assembly of separate nameplates. 

Most of the integrally cast elements of the housing 
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Fig. 9—Several forms of limit switches in which both 
the bodies and covers are die castings. Lettering on 
the cover is obtained by engraving the die casting die. 
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Fig. 10—Front and rear 
views of a zinc alloy die 
casting which supports 
graphitized copper con- 
tacts. This component is 
the current-carrying 
member of a time limit 
acceleration starter. 


and covers could not be provided without addition of 
extra parts, if housings were stamped, and it is easier 
to provide weatherproof joints at covers than if stamp- 
ings were used. If housings were drawn from sheet 
stock, much more expensive dies would be needed and 
more extra parts, such as bosses, would increase assem- 
bly costs. 

Die castings are sturdy, moderate in cost, have smooth 
surfaces, convenient attaching bosses and require little 
or no machine work save for tapping holes, many of 
which are cored to tapping size. It is a simple matter 
to provide extra side mounting bosses, fastenings for 
steel plates and cover recesses for projecting parts. In- 
terchangeability with mating elements is easily main- 
tained and gasket surfaces are easily cast so smooth and 
flat that no machine work on them is required. 

Levers for rollers and other actuating parts are also 
die cast, some having split hubs tapped for locking 
screws. Some levers are provided with porous bronze 
bushings pressed in to receive roller pivot pins. 

Although it is not common practice to die cast current 
carrying elements, some time-limit acceleration starters 
use a zinc die casting, Fig. 10, that does carry current. 
This element acts as a support for carbon and copper 
H. L. Harvill Mfg. Co. 
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contacts which are locked in place by screws tapped into 
ears integral with the casting. Another screw fastens 
a pigtail to the casting. 


DIE CAST MOTOR PARTS 


Prior to conversion to a one-piece die casting, the air- 
craft motor end bell, Fig. 11, was an assembly com- 
posed of a sand cast and machined end bell with a ma- 
chined conduit housing attached to it by four screws. 
Redesigned as a die casting, the end bell with the conduit 
housing is cast as one piece with a very substantial 
amount of the previous machining operations eliminated. 
A more nearly uniform section, a halving of the weight 
of the entire unit and an increase in the functional value 
due to more generous coring has been attained in the die 


cast design. As a sand casting, it was necessary to bore . 


and ream the shaft hole and press in a steel insert. As 
a die casting, the steel insert is cast into place reducing 
the cost and providing a more rigidly located insert. All 
holes in the unit are cast and a tolerance of 0.002 in. is 
held on the large. diameter in order to fit mating parts. 
Fig. 12 shows an aluminum-alloy, motor-housing 
(Continued on page 202) 





Fig. 11 (left) —The aluminum-silicon alloy motor end bell (shown) formerly was made of two sand castings. Resort- 
ing to die casting saved 80 percent of the cost. Weight 4 oz. Fig. 12 (right) Aluminum alloy motor housing drive 
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plate shown at left is sand casting and on right is die casting with cored holes. Size 3g x 21% ¢ in.; weight 0.14 lb. 
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NEMA 


in 1946 


* New officers enter the first postwar 
year with a carefully planned program, 
some details of which are herein discussed. 


tion enters 1946 with new officers and a new 

program. The first postwar year holds im- 
portant potentialities for all elements of this great or- 
ganization and its leaders have planned accordingly. 

Heading the newly-elected officers is R. L. White, 
president of Landers, Frary & Clark, who takes over 
the presidency of NEMA from A. C. Streamer, vice- 
president of Westinghouse Electric Corporation. 

Mr. White has had a long association in the electrical 
manufacturing industry, starting with Western Electric 
Co., Inc., in 1920. In 1923 he became assistant treas- 
urer in a branch plant of Landers, Frary & Clark at 
Great Barrington, Mass., and in 1927 was made 
assistant treasurer of the main plant at New Britain. 
In 1928 he was elected treasurer of the company and. 
in 1941, president. Mr. White’s company manufac- 
tures an extensive line of electrical appliances, includ- 
ing ranges, washers, vacuum cleaners, and numerous 
smaller appliances, as well as hardware, food choppers, 
cutlery and other utensils. He is a native of New 
Britain, and was graduated from Harvard University 
in 1920. He is a member of the executive committee 
of the American Hardware Manufacturers Association 
and a director of the Manufacturing Association of Con- 
necticut. 

Vice-presidents selected were W. C. Johnson, vice- 
president of Allis-Chalmers Manufacturing Co.; R. W. 
Turnbull, president of Edison General Electric Appli- 
ance Co., Inc.; H. E. Blood, president of Norge Divi- 
sion, Borg-Warner Corp. ; J. K. Johnston, vice-president 
of National Vulcanized Fibre Co.; and Everett Morss, 
president of Simplex Wire & Cable Co. 

Two new members elected to the Board of Governors 
were C. T. Lawson, vice-president of Kelvinator Di- 
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To be President of the National "Electrical 
Manufacturers Association in any year is an 
honor; to head the association in 1946 is an 
opportunity and a responsibility. For 1946 
will be an important year in industry. Success 
will reaffirm the merits of the private enter- 
prise system and will lay a firm foundation for 
postwar prosperity. 

The electrical manufacturing industry played 
an important part in war production—the in- 
dustry will play an important part in the post- 
war picture. Modern living means electrical 
living. On the roads, on the farms, in industry 
and in the home, electrical machinery can bring 
reduced costs and increased comforts. 

Plant reconversion, new manufacturing 
methods, raw material and labor scarcity, OPA 
price-control policy, higher wages without 
promise of increased labor productivity—all 
these are problems of 1946. 

NEMA cannot provide the answers to these 
problems, but the association can offer to the 
electrical manufacturing industry, and particu- 
larly to the smaller companies, the opportunity 
of working together in many ways. It pro- 
vides information on national legislation, for- 
eign trade, industrial relations and accounting. 
NEMA codes and standards work protects man- 

< ufacturer and consumer alike. Business devel- 
Pe opment programs help open new markets, find 
‘ new uses for electrical products. It is my hope 
that 1946 will see the association grow in use- 
fulness to the entire electrical manufacturing 
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vision, Nash-Kelvinator Corp., and E. L. Robinson, 
vice-president of Crescent Insulated Wire & Cable Co., 
Inc. 

Elected treasurer was R. S. Edwards, president of 
Edwards & Co., Inc. Named to the Officers Committee 
as representatives of the Board were E. O. Shreve, 
vice-president of General Electric Co., and C. L. Col- 
lens, president of Reliance Electric & Engineering Co. 

The annual meeting will be held in New York in 
October or November and a midwest meeting in Chi- 
cago in April. Some 65 separate projects are set up and 
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budgeted, with a working program for each. Some of 
those of more particular interest to readers of ELEc- 
TRICAL MANUFACTURING are mentioned herein.. 

Increased statistical activity is planned in order to 
make available through the period of resumption of 
peacetime production such useful information as can be 
collected, analyzed and presented with statistical meth- 
ods. Certain statistical activities, previously conducted 
but suspended during the war, may be resumed ; others 
may be revised and some new ones added. 


POSTWAR PROGRAM FOR POSTWAR NEMA 


The engineering projects in the NEMA 1946 pro- 
gram are replete with standardization activities, always 
of especial interest to electrical manufacturers. Con- 
tinued work on NEMA standards, cooperation with the 
American Standards Association, the American Insti- 
tute of Electrical Engineers, those charged with the 
progressive development of the National Electrical Code, 
and with laboratories concerned with safety tests are 
among the standardization projects listed. Of its own 
standards, the association says they “are adopted in the 
public interest and are designed to eliminate misunder- 
standings between the manufacturer and the purchaser 
and to assist the purchaser in selecting and obtaining 
without delay the proper product for the particular 
need. Existence of a NEMA standard does not in any 
respect preclude any member or non-member from 
manufacturing or selling products not conforming to the 
standard.” 

The specialized work of the Aircraft Electrical Coun- 
cil is being continued. 

A program of technical research is proposed, includ- 
ing two specific subjects as follows: 

Varnished Fabrics—To further the quality and high 
performance characteristics of varnished fabrics used 
as electrical insulation, the Varnished Fabric and 
Paper Section has employed the Textile Research 
Institute, Inc., to undertake fundamental research 
studies of base materials, particularly when exposed 


to high humidity and elevated operating tempera- 
tures. 


Laminated Products—To establish testing methods 
for quality and performance of laminated products 
and to provide a place where such tests could be 
made by a qualified disinterested laboratory, the 
Laminated Products Section has employed Johns 
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Hopkins University to develop such tests and has 
provided equipment for making tests, such equip- 
ment being too expensive to be purchased by any 
one member. 

Other projects set up in the 1946 program include 
three headed “Professional Engineers Licensing,” 
“Radio Interference Legislation,” and “X-Ray Equip- 
ment Legislation.” The first calls for cooperation with 
other organizations and agencies in seeking to insure 
that such laws as may be adopted shall not apply to 
engineers employed by manufacturing companies and 
whose services are “not for hire by the public.” The 
other two projects are largely concerned with gathering 
and supplying information to members and are pri- 
marily concerned with specific purposes or forms of 
legislation only when they have special: interest for 
manufacturers. 

The merchandising of electric ranges, electric water 
heaters and electric fans will have the attention of ap- 
propriate committees. There is also an industrial and 
commercial lighting equipment program. 

The Electronics Section and other interested NEMA 
sections will hold an international electronics exposi- 
tion during the latter part of 1946, if general conditions 
permit. It is expected that this will be the first of a 
series of annual expositions of this character. 

Altogether, NEMA faces a momentous year; its 
program shows that those responsible for NEMA 
planning are entirely aware of the tremendous possi- 
bilities ahead. 


Four of NEMA’S five new vice-presidents. Left to right — J. K. Johnston, vice-president of National Vulcanized Fibre 

Co.; H. E. Blood, president of Norge Division, Borg-Warner Corp.; R. W. Turnbull, president of Edison General 

Electric Appliance Co.; and W. C. Johnson, vice-president of Allis-Chalmers Mfg. Co. Not shown is Everett Morss, 
president of Simplex Wire & Cable Co. 
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NICKEL-TRON ALLOYS 


* With the addition of small percentages of other metals and with 
variations in the nickel-iron ratio, a diversity in magnetic proper- 
ties, in resistivity and other physical characteristics is obtained. 





properties than the alloys of iron and nickel. 

Even the history of the iron-nickel system has 
aspects which set it apart from other systems. Man 
fashioned crude tools and weapons from iron at least 
4,000 years ago, centuries before he learned to smelt 
iron from its ore. The iron he used was meteoric in 
origin, which contained a high percentage of nickel. It 
was not, however, until the 18th century that the true 
nature of meteoric iron was known. 

As we add nickel to iron over the entire range of 
100-per cent iron to 100-per cent nickel, we encounter 
changes in properties which are often anomalous and 
difficult of explanation. The electrical resistance, ther- 
mal expansion, modulus of elasticity, density, coefficient 
of expansion, and specific heat all show abrupt changes 
in the range between 30 and 40 per cent nickel. 

With increasing nickel content the magnetic proper- 
ties also follow the change in other properties. The 
magnetic saturation remains practically constant at a 
value of about 21,500 gausses until a content of 10 
per cent nickel is reached. Further increase causes a 
precipitous drop in saturation until at around 30 per 
cent nickel the value of about 500 gausses is reached. 
Further addition of nickel brings about just as abrupt 
a rise until a peak is reached at 16,000 gausses and 50 
per cent nickel, after which the saturation falls off 
gradually. In terms of magnetic permeability, the range 
of 30-80 per cent nickel presents to us materials vary- 
ing from feebly magnetic to the highest magnetic per- 
meabilities recorded. 


N | O ALLOY presents more interesting or variable 


ud-Permeability in 


um-Permeability of material (As measured by permeameter 


Fig. 1—Effect of air gap upon permeability of a mag- 
netic circuit. Figures along right edge applying to 
individaul curves are dimensions of the air gap. 
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Many investigators have contributed much to our 
better understanding of this system. Full credit should 
be given to such investigators as Mr. W. E. Ruder of 
the General Electric Company, Dr. G. W. Elmen of 
Bell Telephone Laboratories, and Dr. T. D. Yensen of 
the Westinghouse Electric Corporation for their con- 
tribution to our knowledge of the magnetic properties 
of this series of alloys. Their labors have been fully 
repaid in the widespread use of these alloys. 

Aside from such work, manufacturers of these alloys 
have done much to bring them to their present status. 
Melting, rolling, and annealing have presented numer- 
ous problems. Many of these problems have been 
solved to such an extent that these alloys have reached 
a high state of perfection. 

The alloy, containing nearly equal parts of the two 
metals and marketed under various trade designations— 
Nicaloi, 4750, Hypernik and Conpernick—exhibits 
properties which make it ideally suited to a great num- 
ber of electrical applications. 

It has permeability at low-flux densities greatly in 


Fig. 2—Reduction of apparent permeability of a ring 
sample of 0.014-in. Mumetal, resulting from the use 
of a force H. 
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Metallurgical Engineer and Associate Director of Research 
Allegheny Ludlum Steel Corporation 


excess of the ordinary silicon iron alloys, and although 
it saturates at a point considerably lower than the silicon 
steels, it still provides sufficiently wide range of operat- 
ing density to allow its application not only to audio 
frequency designs but also to special types of power 
transformers, particularly those which must handle fre- 
quencies up to 400 cycles and higher, and where saving 
of weight is of paramount importance. Stamped into 
laminations of .006 in. thickness, extremely low core 
losses may be realized, providing the surface has ade- 
quate insulation to reduce eddy current losses. 

The feature of surface insulation is one which is de- 
serving of more than a passing word. Optimum prop- 
erties in nickel-iron magnetic alloys can only be realized 
by proper heat treatment. In general, this requires an 
anneal at high temperatures of fairly long duration, and 
in an atmosphere of pure dry hydrogen. Following this 
treatment, the laminations have a brilliant, clean sur- 
face providing little or no hindrance to the passage of 
eddy currents from one lamination to its neighbor. The 
use of varnishes following annealing may be generally 
satisfactory, but in high frequency applications, where 
eddy current losses become of first magnitude, lamina- 
tions must be greatly reduced in thickness. The use of 
extremely thin laminations naturally results in some 
detriment to stacking or lamination factor, further ex- 
aggerated by the use of varnishes or other coatings hav- 
ing appreciable thickness. Fortunately, manufacturers 
of 47-50 per cent nickel-iron laminations have devised 
processes which provide the surface with an extremely 
thin but adequate insulating medium, requiring no fur- 
ther treatment by the transformer builder. 

In addition to laminations for transformer applica- 
tions, designers have shown increasing interest in alloys 
of the 47-50 per cent nickel type, for applications to 
rotating machinery which must handle high frequencies 
and be of minimum weight and size. 


REDUCING EDDY CURRENTS 


With the exigencies of war and the resultant need for 
core materials for spécial communication work involv- 
ing extremely high frequencies and where energy losses 
must be kept to an absolute minimum, certain modifica- 
tions of the regular 50-per cent nickel alloy have been 
necessary. The modifications have all had a single 
purpose—to increase the specific electrical resistance 
of the alloy so as to reduce eddy current losses to a point 
below that which could be obtained by gage reduction 
alone. 

There are two widely used modifications (known as 
Monimax and Sinimax, respectively) in which molyb- 
denum or silicon have been added to the basic alloy. 
Increase in electrical resistance has been obtained at 
the expense of magnetic saturation and high density 
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permeability as shown by the following table: 


Specific resistance, Saturation, 
microhm-centimeters gausses 
4750 52 * 16,000 
Monimax 80 15,000 
Sinimax 90 11,000 


From the above, it is apparent that the designers must 
strike a balance between requirements of high resistivity 
and the necessity for a high operating range of flux 
density. Where high density permeability is important, 
it appears that Monimax is the ideal compromise, since 
a pronounced gain in resistivity is had at only little 
cost in saturation. 

It is of interest to, note here that the molybdenum 


Table I—Effect of Temperature on Permeability 




































of 4750 
| D-C magnetization data 
Test B (gausses) | Maximum B (gausses)} Permeability 
temp. at 3.0H permeability | at maximum| (B/H) at 

: (cersteds) (B/H) permeability 100 gausses 

390 11,500 | 79,000 | 4,00 | 8,000 

190 | 11,850 | 59,000 4400 | — 7,000 

80 1 000 | 49,000 | 4,700 6,100 
32 | 12,000 44,000 | 5,200 5,600 
tt 12,200 34,000 6,000 | 4,500 
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addition has the further effect of raising the knee of 
the magnetization curve and simultaneously bringing 
about a rapid drop in flux density (B) with small 
increments of magnetizing force (H) below the knee 
of the curve. This feature—a high rate of change of B 
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Fig. 3—Trilinear d-c magnetization and permeability 
curves for Mumetal, in metric units. 
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relative to H—has been of considerable importance in 
the design of special transformers for high frequency 
communication applications, and should find wide use 
in the postwar era in television equipment requiring 
similar characteristics. 

The extension of the use of 50 per cent nickel-iron 
alloys to power fields has raised a number of questions 
which have required additional research on the part of 
the manufacturer. One of these is the effect of tem- 
perature. The exigency of military applications may 
require transformers or other devices to operate over a 
wide range of temperatures and because of closeness of 
design it is imperative that the effects of operating tem- 
perature on magnetic properties be known. Recent 
work on Allegheny 4750 has shown an interesting cor- 
relation between temperature and permeability. A sin- 
gle ring sample of average quality, based on room tem- 
perature test, was subjected to magnetization tests at 
temperatures from —100 F to +390 F. The results 
are summarized in Table I. Several features indicated 
in the table are worthy of consideration. It will be 
noted that the increased temperature brings about the 
following : 

Progressive increase in maximum permeability. 

Progressive decrease in the density at which the 
maximum permeability occurs. 

Progressive drop in high density permeability (satura- 
tion). 

Progressive improvement in low density permeability. 

It is evident that where designs are close and where 
air gap is negligible (so that design permeability ap- 
proaches that measured in ring tests) the temperature 
effects must be considered. 

Increasing the nickel content above 50 per cent does 
not lead us into core materials of particularly wide use 
until the vicinity of 78 per cent nickel is reached. 

The basic alloy containing essentially only iron and 
nickel, the latter about 78 per cent, is capable of devel- 
oping extremely high permeabilities at low flux den- 
sities. However, to obtain optimum properties, rapid 
cooling is required and the usual heat treating process 
will involve slow cooling from a _ high-temperature 
hydrogen anneal, reheating to an intermediate tempera- 
ture, and air cooling. This process can be successfully 
carried out only in sections thin enough to cool rapidly 
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Fig. 4—Trilinear d-c magnetization and permeability 
curves for Allegheny 4750, in metric units. 
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Fig. 5—Hysteresis loop for AWegheny 4750. Area, 
BH units—4430; loss, ergs—352.5; hysteresis loss, 
watts /lb/cycle—0.001953. 


in air, a requirement that limits its use. 

The addition of one or more elements to the basic 
alloy has, in the case of the 78 per cent nickel iron, a 
dual effect—it reduces the sensitivity to cooling rate 
and increases the electrical resistivity of the alloy. The 
most common modifications (known as molybdenum 
permalloy, and mumetal, respectively) are those in 
which molybdenum, or a combination of chromium and 
copper are added. As noted in the case of the 50 
per cent nickel-iron alloy, the presence of additional 
elements raises the resistivity, but at the same time 
lowers the high density permeability or saturation. The 
following table illustrates : 


Resistivity, Saturation, 
microhm-centimeters gausses 
78.5% Ni 18 10,500 
Molybdenum Permalloy 55 8,500 
Mumetal 60 8,000 


As stated before, the use of the unmodified 78 per 
cent nickel alloy is restricted to applications requiring 
the higher range of operating density and in gauges 
which can be effectively heat treated by an air quench. 
Drastic quenching of heavier sections may result in 
strains which are highly detrimental to magnetic prop- 
erties. Because of these limitations in the unmodified 
alloy, the modified forms find wider application. 


(Continued on page 206) 
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* Challenge of postwar problems is met boldly by tech- 


nical societies and trade associations; research, standardi- 
zation, new publications, expositions set pace in 1946 plans. 


of interest to the electrical manufacturing field 

have set their sights high for a year of broad- 
scale and stimulating activities in 1946. This is evi- 
dent from a year-end survey made by the editors of this 
publication. Here are some highlights: There will be a 
notable increase in technical and research projects; a 
full quota of national, regional and special meetings; a 
revival of all-industry expositions; more handbooks 
and standards; and wider cooperation with similar or- 
ganizations in Canada, the United Kingdom, and Latin 
America. 

Several factors have provided the stimulus. The end 
of hostilities, the lifting of wartime bans on conventions, 
and the rise of reconversion problems have obviously 
impelled many of the new plans. In other instances, 
projects laid aside when the war broke out have been 
reinstituted. But, in general, the vitality and the extent 
of the projected activities are the reflection of the ex- 
panded functions of these groups during the war; for it 
was realized that such expanded responsibilities were 
not limited to wartime, but laid the pattern for new 
areas of peacetime service to industry, the professions 
and the public. 

The preview summary that follows represents a very 
substantial proportion of the associations and societies 
surveyed. But it should be noted that while most of the 
plans for 1946 have been fully charted, in a number 
of instances such plans are still in the development stage. 

The National Electrical Manufacturers Association 
is, of course, of primary interest to the entire electrical 
field. Concluding a period of distinguished service dur- 
ing the war years, the association is now marshaling the 
resources of its various committees, sections, and de- 
partments to meet the needs of postwar conditions and 
to carry out a comprehensive program of technical, 
statistical and general trade projects. In view of the 
importance of this program, it is treated in detail on 
page 112 of this issue. 

It may be noted here that NEMA’s spring meeting 
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will be held during the week of April 8 at the Palmer 
House, Chicago; the general meeting is scheduled for 
June 17, 18, and 19 at The Homestead, Hot Springs, 
Va.; and the annual meeting is to be held during the fall 
in the east, time and place to be announced later. NEMA 
is also sponsoring the International Lighting Exposi- 
tion to be held at the Stevens Hotel, Chicago, April 
25-30. 

In the group of professional societies most closely 
connected with the electrical field, the American Insti- 
tute of Electrical Engineers plans three national meet- 
ings in 1946 (winter convention in New York, January 
21-25; summer convention in Detroit, June 24-28; and 
a Pacific Coast convention in Seattle, August 26-30). 
In addition, four district meetings will be held, plus ap- 
proximately 1000 meetings by local sections and sub- 
sections in more than 100 different cities, and numerous 


Expositions Planned for 1946 


American Society for Metals—27th National Metal 
Exposition, week of Feb. 4, Public Auditorium, 
Cleveland. : 

American Society for Testing Materials—7th Exhibit 
of Testing Apparatus and Related Equipment, June 
24-28, The Statler, Buffalo, N. Y. 

American Society of Tool Engineers—“New Eya” Ex- 
position, April 8-12, Public Auditorium, Cleveland. 

Institute of Radio Engineers—Radio Engineering 
Show, Jan. 23-26, Hotel Astor, New York City. 

National Electrical Manufacturers Association (In- 
dustrial and Commercial Lighting Equipment Sec- 
tion)—Ist International Lighting Exposition, April 
25-30, Stevens Hotel, Chicago. 

Oil-Heat Institute of America—National Exposition, 
April 23-27, Commercial Museum, Philadelphia. 
Radio Manufacturers Association—Parts Industry 
Trade Show, May 13-16, Stevens Hotel, Chicago. 
Refrigeration Equipment Manufacturers Associ- 
ation—All-Industry Show, Oct. 28-Nov. 1, Public 

Auditorium, Cleveland. 

Society of the Plastics Industry—1st National Plastics 
Exposition, April 22-27, Grand Central Palace, New 
York City. 














MACHINE DESIGN GROUP FORMED 


Formation of a new machine design group was 
one of the important developments at the recent 
meeting of the American Society of Mechanical 
Engineers held in New York, November 26-29. 
Following approval by the professional divisions 
committee and by the ASME council, the newly 
organized group made its first formal appearance- 
at a conference at which the objects and future 
plans of the group were discussed. Object of the 
group will be to further interest on the part of 
engineers in the subject of machine design. Active: 
plans call for sponsorship of papers to be pre- 
sented before national and regional meetings of the 
society. A wide variety of subjects of interest to 
designers is planned, including variable-speed 
drives, mechanical and electrical drive components, 
plastics and fasteners. 

Importance of this group is reflected by the 
fact that, although many of the 19 professional 
divisions of the society are interested in specific 
phases of design, as in the powerplant field, up 
until now design as a broad function had been 
overlooked, although attempts to set up such a di- 
vision have been made from time to time over 
the past ten years. 

The executive committee of the new Machine 
Design Group is headed by J. F. Downie Smith, 
head of the engineering department, research divi- 
sion, United Shoe Machinery Corp. B. P. 


Graves, director of research, Brown & Sharpe 
Manufacturing Company, is secretary of the com- 
mittee. 





special meetings by the institute’s 20 technical commit- 
tees and specialized subcommittees. ; 

The work of these technical committees will be ex- 
panded to keep pace with the needs of engineers and 
of industry as peacetime production is resumed and the 
applications of wartime technology to peacetime prod- 
ucts develops. A new technical committee has been 
organized, for example, in the field of industrial control 
devices. 

The standardization program for 1946 continues in 
the half-century tradition of the institute and is to in- 
clude many new projects. Among such projects are 
the following: Standardization of altitude-pressure- 
temperature data pertaining to the application and op- 
eration of electrical equipment at various altitudes ; the 
establishment of test codes and standards of design and 
performance for a wide variety of aeronautical electrical 
equipment; standardization of electric power systems 
for aircraft ; extension of:the range of sizes of equipment 
covered by specification data governing the electrical 
design of turbine generators; study of the characteris- 
tics of the contact surfaces of stationary electric con- 
tacts; and work toward the establishment of standards 
of industrial production control based upon statistical 
analysis methods. Publication of technical papers will 
be increased by a third over 1945, and will comprise 
some 200 or more papers. 

Jointly with other professional engineering organiza- 
tions, the AIEE will participate in many nationwide 
cooperative projects. On the international side, Cana- 
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dian participation will be obtained through the Engi- 
neering Institute of Canada. In general a more exten- 
sive program of publicity relating to AIEE activities 
is planned. Membership trend continues upward. As 
of November 1, 1945, membership was 24,242, repre- 
senting an 8 per cent increase for the year. 

Research projects and publication of their results 
underscore the 1946 plans of the /iluminating Engineer- 
ing Society. Spearheading these plans is the publica- 
tion of a Lighting Handbook, designed to be the first 
comprehensive reference book on the subject. Sched- 
uled for October of this year, it is to contain some 500 
pages of engineering and scientific data and 200 pages 
of manufacturers’ technical reference data. Other 
projects include standards for recommended lighting 
practice in various fields to be issued as result of new 
as well as continuing studies by over 25 technical 
committees and subcommittees. These reports are to 
cover standards of quality and quantity of interior 
illumination; lighting performance recommendations 
for all classifications of luminaires ; testing procedure of 
illumination characteristics; and reports on other light- 
ing applications. A number of committees inactive dur- 
ing the war are being reactivated. 

International cooperation plays an important part in 
the IES program with 300 of its members in Canada 
and 100 in other countries. Total membership, as of 
September 30, was 4156, an increase from 3714 for the 
year. By the end of December, it had increased to over 
4300. Full schedule of meetings for 1946 includes a 
national convention at Chateau Frontenac, Quebec City, 
Quebec, September 18-21, plus nine regional confer- 
ences, and some 200 meetings to be held by 31 sections 
and chapters on a monthly basis. 

The IJnstitute of Radio Engineers is currently con- 
centrating on its 1946 annual meeting in New York on 
January 23-26, with which will be combined the first 
postwar winter technical meeting and an extensive 
Radio Engineering Show. Anticipating the most im- 
portant meeting in its history, the IRE has scheduled 
an impressive program of technical sessions, with em- 
phasis on many wartime developments in the electronic 
field, such as microwave vacuum tubes and microwave 

(Continued on page 234) 


Highlights in 1946 Association Publications 


ACRMA Equipment Standards (revised) —Air Condi- 
tioning and Refrigerating Machinery Association, 
Inc., Washington, D. C. 

Data Book (new edition)—American Society of Re- 
frigerating Engineers, New York City. 

Handbook of Oil Burning (revised)—Oil-Heat Insti- 
tute of America, New York City. 

Lighting Handbook—Illuminating Engineering So- 
ciety, New York City. 

Radiographic Manual (in progress)—American Indus- 
trial Radium and X-Ray Society, Inc., Chicago. 

SPI Engineering Handbook—(chapters issued on a 
monthly basis)—Society of the Plastics Industry, 
New York City. 
ummary of Data on Synthetic Rubber (revised)— 
Rubber Manufacturers Association, New York City. 

Tool Engineers Handbook—American Society of 
*Tool Engineers, Detroit. 

Welding Metallurgy Book—American Welding So- 
ciety, New York City. 
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HIGH INTENSITY FLASHING BEACON 


Comprising a gaseous discharge lamp and an igni- 
tion coil, this portable beacon emits brilliant 
flashes of short duration. Its output is of the order 
of 30,000,000 candle power and is visible 35 miles 
away at night and more than 3 miles in bright sun- 
light. The flashes, each of about one thirty- 
thousandth of a second, are automatically repeated 
at intervals of 112 seconds. The device operates 
from 110 volts, d-c, or other source, with provision 
for converting to 2000 volts d-c for input to the 
lamp. It is for use at airports and elsewhere for 
signaling planes. Electronic Laboratories, Inc. 


PENETRON MEASURES THICKNESS 


This instrument utilizes gamma rays and electronic 
Circuits in accurately measuring thickness of walls, 
pipes or plates without access to more than one 
surface. A milligram of radium, properly shielded, 
supplies the gamma radiation which is directed 
into the material being investigated. That part of 
the radiation passing through the test object is dis- 
regarded but that part which is reflected back or 
back-scattered is directly proportional to the thick- 
ness and is accordingly measured. An indicating 
meter is calibrated directly in terms of thickness. 
Engineering Laboratories, Inc., associated with the 
Texaco. Development Corporation. 
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RECIPROCATING ELECTRIC SANDER 


With a speed under normal conditions of 9500 rpm, 
the %-hp motor of this tool operates through 
gearing to give the machine a straight-line recipro- 
rating motion. Motor is of universal type. Weight 
of tool complete, 7 lb. Provisions for ventilation 
were designed into this product, with a fan spe- 
cially designed and built to resist fatigue and 
shattering. Detroit Surfacing Machine Company. 
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PORTABLE INDUSTRIAL WASHER 


For cleaning stampings, ball bearings, castings, 
and other small parts, this machine has 15 kw 
of electric immersion heaters for heating the 
cleaning solution and a pump rated at 10 gpm 
at 58 feet head for spraying the solution over 
the work. The pump is driven by a single- 
phase induction motor. The work is placed in 
a basket under the spray, the basket being free 
to rotate under the impact of the sprayed water. 
The basket is 16 in. square. The entire ma- 
chine measures 36x 42 in. overall and weighs 
about 300 lb. Industrial Washing © Machine 


Corporation. 








AIR CIRCULATOR DESIGNED FOR QUIET 
OPERATION 


Attention to details in design is apparent in this 
product. A ventilated induction motor with 
three speeds—1000, 1300 and 1550 rpm for 
Model 17 shown—drives a molded phenolic resin 
propelled-type blade. Field windings are im- 
pregnated with material resistant to tropical 
fungi. Blade guard and motor housing are 
chromium plated. Special provisions are made 
for quiet operation; the two-blade propeller 
promotes this and in addition the motor is en- 
tirely mounted on rubber cushions. The guard 
is designed for appearance as well as for safety 
and is spot-welded throughout. Fresh’nd-Aire 
Company. 





FOR DIE CASTING SMALL PARTS 


Electrically powered and_ controlled 
through a manually operated switch, 
this die casting machine cycles through 
die movement, injection and ejection at 
any one of four speeds varying from 
266 to 882 shots per hour, determined 
by the size of the casting. This high 
operating rate is favorable to the use 
of single-cavity dies with corresponding 
saving in initial cost of dies and ad- 
vantage in identical forms and dimen- 
sions of product. The injection plunger 
is operated either with air or hydraulic 
pressure. Plunger diameter is 2 in., 
stroke 4 in., shot capacity 18 oz.; over- 
all dimensions are 6 ft by 21 in. by 44% 
ft high; weight 3000 Ib. Light Metal 
Machinery, Inc. 

















RADIO RECEIVER WITH NEW DIAL 
AND DIAL FRONT 


The dial and dial front of this radio receiver 
have been especially styled by a prominent 
industrial designer to add a distinctive element 
of beauty. When not in use the dial and dial 
front rest inside the cabinet behind a panel 
door flush with the front. When in use the 
front panel pulls down and forms a table over 
which the entire chassis rides out on a roller 
track, extending about a foot from the cabinet. 
A spring counterbalance permits movement 
freely and easily. A row of push buttons to the 
right and left of the dial face provides for 
local stations. Below the dial face are seven 
control knobs with which reception of musical 
programs can be timed and modulated. Scott 
Radio Laboratories, Inc. 





FLASH BUTT BARREL WELDER 


A 350-kva welding transformer, water- 
cooled, enables this machine to flash 
weld the butt seams of standard 55-gal 
steel drums at a rate of 300 per hour. 
Mechanical motion and power are sup- 
plied by electric motor and by pneu- 
matic pressure, under complete control, 
largely automatic. The motor drives a 
pair of steel cams generated to push the 
movable platen forward at a rate for 
maintaining the proper flashing contact 
between weld edges of the metal and 
to provide a final accelerated motion for 
the application of forging pressure. Con- 
trols include manual push-button sta- 
tions, limit switches, magnetic motor 
starter, weld selector switch, and means 
for adjusting open circuit voltage of the 
welding transformer. The Federal Ma- 
chine and Welder Co. 






















ELECTRONIC BALL BEARING GAGE 


Precision steel bearing balls are automatically 
gaged and sorted into ten groups each vary- 
ing within the group not more than 10 one- 
millionths in. Commercial power supply is 
fed to the power unit in the rear where elec- 
tronic tubes generate high frequency current for 
the gaging head in the enclosure in front. In this 
way, heat losses are almost eliminated from the 
gaging head, with consequent reduction in pos- 
sibility of temperature errors. The size of the 
gaging head is also kept at a minimum. Balls 
are fed from the hopper at the top, through 
the gaging head and into appropriate ones of 
the eleven containers below, ten receiving balls 
gaged within specific limits and the eleventh 
receiving those outside tolerances. Rate of opera- 
tion, 3600 balls per hour. Jack & Heintz, Inc. 
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NEW HOME RADIO RECEIVERS 


The new line of radio receivers now in pro- 
duction by this company includes a carry- 
about model measuring 6x6x9 in., incor- 
porating many of the features of the 
higher-priced models of the line. A new 
power circuit increases the output without 
need for more tubes than were used in pre- 
war models. Built-in antennas, automatic 
volume control and push-button tuning have 
all had attention in designing this line. The 
model shown has plastic sides in color and a 
folding carrying handle. Westinghouse Elec- 
tric Corporation. 
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LIGHT WEIGHT 


FLUORESCENT-LIGHTED MAGNIFIER 


Two 6-watt, 9-in. daylight fluorescent tubes illuminate 
the work under this 5-in. magnifying glass. It is 
designed for mounting before grinders, routers, band 
saws, millers, etc., to provide spot lighting and to 
guard the operator’s eyes. It can also be used for 
inspection. Starters are in the head, ballasts in a 
small metal base container, sealed against moisture, 
and a snap switch is on top. Larrimore Sales Co. 


FARM STOCK TANK DE-ICER 


A floating disk containing an electric heater of 300 
watts to which power is brought through a rubber- 
covered cord, all sealed in so as to be thoroughly 
watertight, comprises this new farm stock tank 
de-icer. Floating in the tank all winter, it keeps 
an opening available for the stock to drink in, yet 
never becomes too hot itself for livestock comfort. 
It measures 1034 in. in diameter and 212 in. deep. 
A thermostat is built-in. Energy consumption in a 
winter in the northern states, about 500 kwhr during 
the season. General Electric Company. 


THERMOSTATIC SOLDERING IRON 


The 225-watt heating element in this soldering iron 
is kept in control by a built-in thermostat. From a 
cold start it is ready to use in 90 seconds. Six dif- 
ferent types of corrosion-resistant copper alloy tips 
are interchangeable; one is an aluminum alloy melt- 
ing point for tinning. The steel shell is chromium 
plated and the handle is of plastic. Weight, 14 oz. 
Sound Equipment Corporation of California. 
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a problem to the electric equipment manufac- 
Careful tests, made before apparatus 
leaves the factory, assure the manufacturer that custom- 


1D AMAGE to equipment in transit has always been 


turer. 


er’s requirements have been met. However, because of 
inadequate packing, mishandling in transit, or both, the 
apparatus is sometimes rendered useless when delivered. 

A new tool is now available for evaluating the cush- 
ioning of packing systems and thereby minimizing me- 
chanical damage in transit because of inadequate pack- 
ing. The use of a simple peak-reading decelerometer 
allows direct measurements to be made on given pack- 
ing systems with a minimum expenditure of time and 
money. The system opens the way for a new approach 
to packaging specifications, based on the ability to with- 
stand a prescribed drop test without exceeding a rea- 
sonable value of deceleration for the apparatus involved. 

There are three basic requirements of the packing 
system for a given device. These are: 

(1) The apparatus must be adequately protected 
against corrosion. 

(2) The apparatus must be adequately protected 
against mechanical damage. 

(3) The packing should represent a reasonable bal- 
ance of the factors—cost, volume, and weight of pack- 
ing material. 

This article deals primarily with the second require- 
ment “protection against mechanical damage” and also 
to indicate a method of evaluation by which requirement 
3 may be fulfilled. 

Various tests have been used in the past for evaluat- 
ing the ability of a given packing to provide the neces- 
sary cushioning against damage in handling and in tran- 
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G Packing Methods— 


* A new instrument for measuring the deceleration of an object 
enclosed in resilient packing is used for checking the protec- 
tion against shock afforded by various methods and materials. 


J. H. GOSS, Engineer, Works Laboratory, West Lynn, General Electric Company 


sit. These have ranged from rolling the package down 
a flight of stairs, actual shipment over test routes, drop 
tests, revolving drum tests, inclined plane impact tests, 
and various combinations of these. While any or all of 
these tests have value, in themselves they can hardly be 
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Fig. 1—Relation between maximum deceleration 

measured in “g” and the cushioning movement taking 

place in the packaged weight W after the bottom of 

the outside casing has reached the end of its drop. 
Data for three heights of drop are shown. 


said to be absolute in nature. 

The resistance of a given device to mechanical abuse 
may be expressed in terms of how great deceleration it 
will withstand. The abuse that is normally encountered 
results from a drop or the impact of the package against 
another object. 


Electrical connection 


Leaf spring 


locking screw 
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Fig. 2—Schematic diagram of decelerometer; the 
sensitive element is the leaf spring which breaks a 
circuit when subjected to a critical deceleration. 
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Fig. 3—Circuit diagram for two units of a decel- 
erometer; the elements at the bottom are those illus- 
trated in Fig. 2. 


It is assumed that the strength of the outside con- 
tainer is adequate to withstand a normal amount of 
rough handling and that damage to the device is the pri- 
mary problem. The drop test is valid for this purpose, 
as the only thing that will damage the device is a shock 
and handling may be resolved into an equivalent drop 
test. 

If the package is dropped one foot and the cushioning 
material between the device and the outside container 
walls allows the device to move one inch before it comes 
to rest, with the resistance to the movement increasing 
directly proportional to the movement, the average de- 
celeration the device experiences may be expressed as: 


(height of fall) x g 





average deceleration = 
movement of device 
Substituting the values just assumed, 
(1) X g 
average deceleration = -—————- = 12g 
(1/12) 

Where g is the acceleration due to gravity, or 

32.2 ft./sec./sec. 

The peak deceleration, however, does the damage and 
this is twice the average value of deceleration. There- 
tore, the apparatus must be able to withstand 2 x 12g, 
or 24g, if the movement of one inch in the above pack- 
ing is adequate. The number of times the deceleration 
of gravity that a device will withstand must usually be 
determined by experiment. The curves in Fig. 1 show 
the relation between maximum deceleration and the 
movement of the device for three heights of fall. 

Experience has shown that electric measurement in- 
struments that will withstand 50g or over can easily be 
packed to withstand normal abuse. Other equipment, 
that will withstand less than 30g, is much more sensi- 
tive and the cushioning must be carefully designed. 

The best solution is to measure the cushioning that a 
given packing system provides, and knowing the approx- 
imate deceleration the device will withstand, the packing 
can be developed to give the required cushioning with 
the minimum volume and weight of packing material. 
The cost of the packing must, of course, be balanced 
against the factors of weight and volume. It is desir- 
able in specific cases to balance these three factors— 
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weight, volume, and cost against one another and to 
select the packing on the basis of the most important of 
these three factors. 

Packing systems for a given device may be compared 
by dropping the various packages from increasing 
heights of fall onto a hard floor and noting the points 
at which damage occurs to the contents. This procedure 
is both expensive and time-consuming. What is really 
needed is a means of measuring the cushioning of each 
packing system directly. 

In order to meet this need a cushioning meter was 
designed. The following description of the meter and 
its operation is necessary for an understanding of its 
application. 


MEASURING APPARATUS 


Fig. 2 shows a cantilever spring mounted on the top 
of an insulating block. The free end rests on an adjust- 
able contact screw which is also supported on the in- 
sulating block. 

When this assembly is dropped spring-downward and 
stopped suddenly, the spring tends to continue in mo- 
tion. The tension of the spring can be adjusted so that 
it will break contact with the screw at a predetermined 
value of deceleration. An electrical circuit is completed 
through the spring and screw and connected to an elec- 
tronic circuit as shown in Fig. 3. When the contact 
opens, a neon bulb is energized and glows until the cir- 
cuit is manually reset. The glowing bulb indicates that 
the value of deceleration for which the unit was adjusted 
has been exceeded. 

By providing a number of these units.in an assembly, 
it is possible to cover a wide range of deceleration 
values. A unit with twelve steps is illustrated in Fig. 
4. This unit is calibrated to have the first light come 
on when a deceleration of 15g is exceeded and successive 
lights come on indicating values of deceleration as fol- 
lows: 20g, 25g, 30g, 35g, 40g, 45g, 50g, 60g, 70g, 80g, 
90g, and 100g. 

Fig. 5 shows a decelerometer unit mounted on the 
case of an aircraft gyroscope, and a neon light indicator 
on the bench. A flexible cord is used to connect the 
decelerometer unit to the neon light indicating unit. 

Fig. 6 shows the packing of an instrument under test. 
The assembled package is dropped from increasing 





Fig. 5-—Meter used to determine the cushioning re- 
quired for packing an aircraft instrument. (Detector 
head is attached to aircraft instrument.) 
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Fig. 4—Front panel of indicating instrument used with 
the decelerometer, showing battery of neon glow lamps. 


heights and the lights that come on are noted for each 
height of drop. The circuits are reset each time so that 
before each drop all lights are dark. For more rigid 
packing systems with little cushioning a second deceler- 
ometer unit has been found useful. This unit has a 
higher range and is calibrated as follows: 100g, 125g, 
150g, 175g, 200g, 225g, 250g, 300g, 350g, 400g, 450g, 
and 500g. 

Fig. 8 shows the results of tests made on five different 
packing systems for the instrument shown in Fig. 5. 
Three trials were made at each height of fall. The 
curves represent an average line drawn to represent the 
trend of the points. Should the device bottom in the 
packing this will be indicated by an abrupt departure 
from a straight line. In curves 2 and 3 the device bot- 
tomed between 30g and 35g. The best use of the curves 
for comparing packing systems can be made by com- 
paring the heights of drops allowable for the limiting 
value of deceleration selected for the particular device. 

It is evident that the packings represented in curves 
4 and 5, Fig. 8, are definitely superior to the others. If 
30g is taken as the maximum deceleration allowable, the 
allowable vertical drop for the poorest packing, No. 1, 
is approximately 7 in. as compared with 19% in. for 
packing No. 5, or a gain of approximately 3 to 1. 

This method of measuring the cushioning of a given 
packing system is very convenient to use and involves a 





Fig. 6—Meter in operation to check the cushioning of 
a packaged device. (Detector head is attached to the 
device inside package.) 
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Fig. 7—Arrangement for calibrating the decelerom- 
eter with a variable speed motor and milliammeter. 


minimum of expense. It is easy to see that this method 
can be extended to compare cushioning materials, to de- 
termine the deceleration a piece of apparatus will with- 
stand, and to work out the best overall balance of a 
packing with respect to volume, weight, or cost. 

The springiness of a given packing system will vary 
with the nature of the material and the degree to which 
it packs down, but successive drops will easily indicate 
this quality. The force deflection characteristic of the 
packing may be quite complex as compared with the 
simple case used in arriving at the expression for aver- 
age deceleration. However, the decelerometer described 
measures the peak value directly. This peak value cor- 
responds to the maximum shock the device receives for 
a given height of drop and is therefore the value which 
it must be able to withstand without damage. 

The decelerometer unit may be calibrated quite easily 
by placing the assembly on a rotating arm the speed of 
which can be varied. The value of deceleration as a 
multiple of g is computed from the expression : 


(2x X RN)? 
Deceleration = —————_—_—_ = 1.235RN? 
32.2R 
Where: 
R = distance from the center of rotation to the 
cantilever spring (in ft) 
N = revolutions per second 


The schematic arrangement for calibration is shown in 
Fig. 7. 
It is of interest to note the procedure in calibrating 
one of the units using the equipment shown in Fig. 7. 
(Continued on page 204) 
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Automatic 


SIZE CONTKOL 
Achieved Electrically on Grinder 


* Automatic match grinding of inner ball bearing races to outer 
races represents the final culmination of development of an oscil- 
lating type radius grinder with full electrical cycle control 


ROGER S. PYNE 
Chief Engineer, Oscillating Grinders 
Van Norman Company 


IKE many another fully electric automatic ma- 

chine with interlocking sequential relays and 

controls, the Van Norman automatic oscillating 
radius grinder, Fig. 1, with its latest and most advanced 
system of electric size control was not conceived over- 
night. Like Topsy, the electrical system just “growed.” 
When the first steps were taken to adapt automatic 
cycle control to what was primarily a manually operated 
machine the controls were literally put together with 
baling wire, but the setup worked. 

Today’s product is unique in that it provides not only 
all necessary electrical controls for every function but 
by a simple system of jumper connections allows the 
panels to be connected up for any voltage or frequency 
to be found in any ball bearing plant. The fact that 
there are only a few of them simplifies the problem to a 
certain extent. Actually, in the control diagram, Fig. 2, 
jumper connections will take care of 50 and 60 cycles, 
at 200-220, 380-400-440, and 500-550 volts with pro- 
vision for control circuits at 110, 94 and 16 volts. 

Although the modern ball bearing is looked upon as 
the finest example of interchangeable precision units, 
this interchangeability applies only to the outside 
diameter, the bore and the width, which are all ground 
to international standards. Uniformity of internal fit 
or end play has been achieved up until now only by 
selective assembly of inner and outer races which have 
been segregated by size range—a process that has many 
disadvantages. 

Recently, however, a system of automatically match- 
ing inner races to outer races while the former are being 
finished on the grinder has been worked out with the 
aid of electric gages and automatic cycle control of the 
machine. 

Most manufacturers of standard ball bearings use 
similar equipment and methods for grinding the outside 
diameter of the outer ring, the bore of the inner ring and 
the faces of both. In contrast, there is a wide variation 
in the methods of grinding the groove curvature, which 
is a critical factor in determining the life and load-car- 
rying capacity of a ball bearing. The relationship of the 
groove radius to the ball diameter is extremely impor- 
tant as well as the radial and axial looseness of the as- 
sembled bearing. In the assembled bearing, the ball 
pitch diameter may vary widely between bearings be- 
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Fig. 1—Van Norman oscillating type radius grinder 

with electric gage for controlling groove diameter 0} 

inner races of ball bearings. Motor extending from 

the rear, with magnetic brake, is for actuating the 

wheel slide motion. Knobs below govern d-c feed 

motor rheostats. The matching comparator gage 
(Fig. 8) is not on the machine pictured. 


cause the grinding of the raceway is the final machining 
operation and is used frequently as a means of cor- 
recting all errors in previous operations. 

Two methods are most commonly used for grinding 
the race curvature of bearings. First, there is the older 
method of grinding the raceway by means of a formed 
wheel. Under existing manufacturing conditions, this 
method involves several serious drawbacks. It is essen- 
tial that a practically perfect radius wheel dresser be 
used to dress the wheel and it requires a skilled opera- 
tor to produce satisfactory results. 

The second most commonly used method of grinding 
race curvatures in bearing rings is to generate the radius 
by using an oscillating grinder such as manufactured by 
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Fig. 3—Main control panel, showing 
at top electronic time delay relay; 
magnetic contactors and associated re- 
lays for the wheel, headstock and oscil- 
lating motors with the slide motor con- 
tactors below. The transformer at lower 
left provides high voltage terminals of 
200, 220, 380, 400, 440, 500 and 550 
volts and low potential outputs of 110, 
94 and 16 volts for control circuits. 


the Van Norman Company. With this method a wheel 
customarily is used having an organic compound for its 
bonding medium, enabling the wheel to continually 
break down and keep its cutting particles free and sharp. 
Because of this characteristic, however, this type of 
wheel does not have the exact radius being ground, but 
one that is always slightly smaller. 

In connection with this oscillating method, certain 
special methods are used to produce the desired curva- 
ture. These methods are practiced more to increase 
production than to improve accuracy. One is the dry- 
finish method whereby the coolant is shut off from the 
work while the last thousandth or so of an inch of ma- 
terial is removed. This method gives a high luster to 
the groove surface, but since the wheel is actually with- 
drawn from the work while under a heavy spark, a step 
may be developed in the raceway which means that in 
assembling the bearing there is a possibility that some 
balls will be loose. 

Then again a combination of the oscillating and 
formed wheel method of grinding is sometimes used. 
the idea being to keep the grinding wheel lines parallel 
to the raceway. In grinding the work by this method, 
after oscillating up to the last few-thousandths of an 
inch in size, the oscillation is then stopped and the wheel 
fed slightly into the work. This method also produces 
a good finish but its use is hazardous from the stand- 
point of control of race curvature since it is rather diffi- 
cult to set the machine so that the wheel will actually 
form the radius required. 

Ball bearing raceways are usually polished after the 
grinding operation has been completed. In practice this 
polishing operation varies widely. The best bearing, 
however, is the one which has a very accurate raceway 
ground in it and the raceway not distorted by a heavy 
polish, which tends to destroy the curvature rather than 
improve it. 

This gives a general picture of the manufacturing 
problem ; now to interpret the requirements in terms of 
machine functions and controls. Five motors are used 
in the Van Norman oscillating radius grinder. The 
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workhead is driven by a fractional-horsepower a-c 
motor and is mounted on a base which is oscillated by a 
mechanism driven by a second motor. Wheelhead is 
belted to a fan cooled, dynamically balanced, totally en- 
closed, a-c motor and is mounted on a slide, driven by 
a fourth motor which brings the wheel into working po- 
sition through a toggle-mechanism. The fifth motor is a 
%4 9-hp d-c motor providing infeed and withdrawal of 
the wheel through a lead screw. The motor is geared 
down by a worm and wheel and planetary gear drive. 
On internal grinders feed is at right angles to the slide 
motion; on external grinders, parallel thereto. 

As presently set up, to start the cycle the “Start” 
button is pressed, energizing the wheel motor, and the 
“Start Slide” lever is actuated, rapidly advancing the 
wheelhead to its working position. When the slide 
reaches its “In” position, a limit switch stops its motor, 
at the same time energizing other lines and starting the 
head and oscillating motors, also activating the fast or 
rough feed on the d-c feed motor and opening the cool- 
ant valve through a solenoid. 

Thereafter, the setup of controls varies with the elec- 
tric gaging system employed, but a typical sequence of 
automatic functions is as follows: Fast feed proceeds 
until work is within approximately 0.002 in. of finish 
size, at which point the feed is slowed down. When 
controlled size is reached, feed is stopped, but head- 
stock continues to oscillate for five or six reversals, 
while the work is “sparked out.” An electronic timer 
gives this delay. The d-c feed motor is then reversed 
and the water valve cut off. At the same time the oscil- 
lating motor circuit is prepared to be cut out at a pre- 
determined part of its swing by a limit switch. Other 
relays start the slide in reverse and on the way back, 
all switches and timers are returned to their normal 
position, and all circuits made ready for another cycle. 
Details of one of the many cycles available are given in 
the elementary control diagram, Fig. 2. Figs. 3 and 4 
show the corresponding control panels. 

In many respects the use of interlocking relays and 
electronic time delays is conventional, although broad- 
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Fig. 2—Elementary control diagrams for the main motor contactors and 


d-c feed motor. A typical cycle is outlined in the tabular data. 
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CYCLE CONTROL DIAGRAM 
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FUSE 


FINISH 
GAGE 
CONTACTS 
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Typical Cycle With Gage 


. PRESS “START” BUTTON—set transfer switch to 


gage. 
Closes 30-31 momentarily. 

Energizes LEW 26—27. 
LEW 26—27 closes LEW hold-in 29—31. 
LEW 26—27 starts wheel motor. 

LEW 29—31 energizes line 29. 


. CLOSE “START SLIDE” SWITCH 


Closes 31—41 energizing CR5 25—41 momentarily. 

CRS 25—41 closes CR5 29—39, momentarily, energizing 
FS 25—58. 

FS 25--58 closes FS hold-in 29—38. 

FS 25—58 starts slide-in. 

Slide going in closes LS2 32—33, preparing RS circuit 
25—31 for return of slide. 


. SLIDE REACHES “IN” POSITION 


Opens LS1 58-37, stopping slide. FS 29-38 opens when 
FS 25-58 is de-energized. 
Closes LS1 5—9, energizing gaging circuits X2—9 
Closes LS1 19—51, doing the following— 
Starts “head” motor LEH 25—49; 





D-C FEED CIRCUIT 





LEC 


115 D-C------------ >} LI 
62 


Field 


Line contactor for head motor 
—Line contactor for oscillating motor 
—Line contactor for wheel motor 
—Temperature-overload relay 
—Vacuum tube timing relay 
—Slide-in contactor 
—Slide-out contactor 
—Slide limit switch in 
—Slide limit switch out 
—Rough gage contacts 
—Finish gage contacts 
—Rough gage relay 
—Finish gage relay 
—Oscillating positioning relay 
—Slide interlocking relay 
—Safety relay 
—Fast-feed transfer relay 
—Slow-feed relay 
—Oscillating position switch 
—Fast feed 
—Slow feed 
—Fast feed relay 
—D-c cutout relay 
—Reverse feed relay 
—Reverse feed relay 


Jumper connections for frequency: 


50 cycles, connect A—X2 
60 cycles, connect A—5 


Energizes line 2—18; 

Starts “oscillating” motor LEC 25—50; 

Energizes CR9 or F—6F, CR9 closes CR9 64—66 
on d-c circuit, preparing it for “fast” feed; 

Energizes CR10 6—49, closing its contactors on 
the d-c circuit, thereby starting the feed; 

Starts water by opening valve 6—18; 

Opens LS1 2—13, preparing CR3 circuit 25—2. 


4. “ROUGH” GAGE CONTACTS OPEN 
Closes 7—-A1—9, energizing CR1 X2—7. 
CR1 X2—7 closes CR1 hold-in 7—9. 
CR1 X2—7 opens CR 


6—15. 


1 15—46, de-energizing CR9 


CR9 6—15 opens CR9 64—66 on d-c circuit, stopping 


“fast” feed. 


CR9 6—15 closes CR9 63—67 on d-c circuit, preparing 
circuit for “slow” feed. 

CR1 X2—7 closes CR1 14—46, energizing CR8 or S—6S. 

CR8 or S—6S opens CR8 60—65—66 on d-c circuit. 

CR&—6S closes CR8 60—67, starting “slow” feed. 


5. “FINISH” GAGE CONTACTS CLOSE 
Closes 10—B2—9, energizing CR2 X2—10. 
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Fig. 4—D.-c feed motor controls are now centralized in 

one cabinet. At left are two electronic time delays. At 

upper right is vacuum tube amplifier for the gage con- 
trol shown in Fig. 5. 


ened by the number of motors and functions involved. 
The chief innovation is in the progressive development 
of automatic size controls, which is tied up directly with 
the method employed for assembling ball bearings. 
Several methods are used in the manufacture of ball 
bearings to insure proper assembly at the final assem- 
bling operation. The most commonly used is the 
method whereby both the outer and the inner raceways 
are ground to as close tolerances as possible. Both race- 
ways are then polished and transferred for final as- 
sembly where the bearings are gaged and segregated in 
size ranges of a few ten-thousandths of an inch size 
variation and the correct size balls selected in order 
that the assembled bearings will conform to the speci- 





fied amount of end play. This method works out satis- 
factorily on large production runs of ball bearings, with 
the exception that at the end of a run, too frequently a 
considerable number of inner and outer races are ac- 
cumulated which cannot be properly assembled within 
the required end play limits. It is then necessary to 
rush through a special lot of either inner or outer race- 
ways to be ground to special matching dimensions. 

Another method of producing bearings is to grind 
and polish the grooves of the outer raceways and trans- 
fer them to inspection. The inspection department 
notifies the grinding department that a certain number 
of one size inner race and a certain number of another 
size race are required to match up with the outer races 
already finished. 


SIZE CONTROL SYSTEMS 


The gaging equipment used to grind bearings in the 
two methods described above consists of a two-stage 
contact switch with mechanical amplification of the 
movement of a diamond tracer, in contact with the bot- 
tom of the race groove being ground. Extreme accur- 
acy is obtained by using a low potential (4 volts) circuit 
which will not jump an air gap of 0.0001 in. and will 
pass only a few milli-amperes of current when contact 
is finally made. Through a standard vacuum tube 
amplifier, the current is multiplied a thousand times so 
as to actuate suitable magnetic relays for controlling the 
speed of the d-c feed motor. Fast and slow feed rates 
are preset through two rheostats. 

The mechanical arrangement is pictured in Fig. 5 
and detailed in Fig. 6. Contact A is normally closed 
and B normally open. Ball C, transmitting motion from 
the diamond tracer, bears against bellcrank arm at a 
radius to give an amplification of approximately 10:1 
measured to contact B and a lesser amount to contact A. 
Other parts of the linkage system are worked out so that 
ball. C does not make contact with the bellcrank until 


Typical Cycle With Gage (Continued) 


CR2 X2—10 closes CR2 16—18, starting VTR2 6—S. 
CR2 X2—10 opens CR2 17—18, de-energizing CR8 6S. 
CR8 6S opens CR8 60—67, stopping “slow” feed. 

CR8 6S closes CR8 60—65—66. 

Piece is now “sparking out.” 


6. TIMER VTR2 EXPIRES 


VTR2 6—5 expires, closing VTR2 4—5S. 

VTR2 4—5 starts VTR1 6—S5. 

VTR2 4—5 energizes RR1 6—4. 

RR1 6—4 reverses all RR1 switches 61—A2—62 on 
d-c circuit, thereby preparing for change in direc- 
tion of motor rotation. 

’TR2 4—5 energizes RR2 6—4. 

RR2 6—4 closes RR2 71—72 and 17—18, re-energizing 
CR8—6S. 

CR8 6S opens CR8 60—65—66. 

CR8 6S closes CR8 60—67, starting “reverse” freed. 

RR2 6—4 opens RR2 18 valve, stopping water. 


“ 


. TIMER VTRI1 EXPIRES 


VTRI1 timer expires, closing VTR1 2—3, preparing the 
circuit of CR3 25—2 for energizing through CAM 
34—13. 


“I 
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CAM 34—13 closes, energizing CR3 25—34 on position. 

CR3 25—34 closes CR3 hold-in 34—2. 

CR3 25—34 opens CR3 35—2, de-energizing LEC 
25-50, stopping oscillating motor. 

CR3 25—34 closes CR3 31—48, energizing RS 25—-32, 
thereby starting slide in reverse. 

RS 25—32 closes RS hold-in 33—31. 

Slide backs away from work. " 


8. LS1 SWITCHES RETURNED TO NORMAL BY 


SLIDE 


De-energizes gaging head, returning all CR1 and all 
CR2 switches to their normal positions. These in turn 
reset the timers to their starting positions. 

VTR2 in turn returns all RR1 and RR2 switches to 
their normal positions. 

CR8--6S and CR9—6F are de-energized, returning to 
normal. 

LEH 25—49 is de-energized, ston™ing head motor. 

CR3 25—34 is de-energized and returns to normal. 


9. SLIDE REACHES “OUT” POSITION 


Opens LS2, de-energizing RS 25—32, stopping slide. 
RS 25—32 de-energized, opens RS hold-in 31—33. 
Machine is now ready for another cycle. 











YY Adj ust Diamond 


Fig. 5—Electric gage head for size 

control of inner raceway groove. 

This is essentially a supersensitive 
limit switch. 


the end of the roughing feed is reached, at which point 
electrical contact A is broken. By means of micrometer 
dial D, the breaking of contact B is adjusted to produce 
final size within a few “tenths.” Screw E is adjusted 
with respect to D to break contact A about 0.002 in. 
before final size is reached. 

Reéognizing the difficulties involved in matching ball 
bearings by selective pairing of inner and outer races 
prior to assembly, both as to meeting the specified end 
play specifications and keeping inventory at a minimum, 
the Van Norman Company has recently adapted to its 
radius grinders an electric gage mechanism which auto- 
matically grinds inner race groove diameters to match 
their respective outer races. 

With this automatic gaging attachment, it is possible 
to take outer bearing races on completion of the polish- 
ing operation and grind the inner race grooves so that 
the assembled bearing will have a looseness well within 
present-day end play tolerances. This method of match- 
ing the races at the machine is the most practical be- 
cause it means that a very high percentage of the bear- 
ings started through the plant can be shipped complete 
according to specified end play. Up until the present 
this match grinding has only been done manually with 
the aid of dial indicator gages reading to microns (0.001 
mm) and the results were entirely up to the skill of the 
operator. 

In general, the automatic cycle of the machine is not 
changed. After the inner race is chucked and the slide 
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Fig. 6—Details of the OD electric limit gage shown at the right are repre- 
sented in the drawing above. Contact sensitivity is attained by mechanical 
amplification of diamond tracer movement and use of low voltage circuit 


with minute current. 


start lever is actuated, the work is revolved, the wheel 
automatically comes into grinding position and the head 
starts to oscillate. The wheel is fed into the work at a 
fast or roughing rate to a predetermined size at which 
point the feed is slowed down. Again at a predeter- 
mined point with respect to the groove diameter of the 
particular outer race being matched, the feed is stopped 
and the wheel allowed to pass over the work a few 
times to give a uniform finish. The matched inner 
raceway is then kept together with the outer raceway 
and after a light polishing operation, the bearings are 
assembled. The various phases of this complete oper- 
ating cycle are of course accomplished automatically. 


MATCHING GAGE DESIGN 


The electric matching comparator gage consists es- 
sentially of two independent electric gage circuits that 
are energized in parallel from a common power source 
and that have their output circuits differentially con- 
nected to a common indicating galvanometer instru- 
ment which carries two relay control contacts. In this 
particular setup, one gage measures the groove diameter 
of an outer raceway and the other gage rides on the 
inner race and checks its comparative size while it is 
being ground. 

The two electric gage heads are of the electromagnetic 


type and consist of a movable iron armature situated 
(Continued on page 210) 
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What Can Be Done 


* A review of some of the possible applica- 

tions of these new alloys, prepared in the light 

of wartime experience, particularly with elec- 
trical equipment. 


N. H. SIMPSON, Chief Chemist 
K. E. DORCAS, Research Chemist 


; and 
PAUL R. CUTTER, Research Chemist 
Consolidated Vultee Aircraft Corporation 


alloys. Many of the miracles in the modern de- 

velopment of scientific, mechanical, electrical and 
medical fields have been made possible by the use of 
specialized alloys. Tanks, airplanes, trucks that were 
designed and manufactured in mass production during 
the later years of World War II had load-carrying ca- 
pacities and stamina that are known to every layman. 
The existence of such equipment 25 years ago was im- 
possible because the alloys then available would not 
stand the loads, temperatures, vibration and wear that 
are now demanded in our high speed modern equipment. 

As excessive demands were placed on existing metals, 
new alloys were developed to meet the more rigid re- 
quirements. Conversely, as new alloys were developed, 
new uses for those alloys were envisioned ; hence, prog- 
ress was made in the form of new products, new ma- 
chines and old equipment re-designed, incorporating 
the new alloys for more efficient operation. 

Magnesium had long been known to be a potential 
light structural metal but the difficulties involved in its 
manufacture, processing and fabrication, along with 
high cost, prohibited its use. However, as time passed 
by, the need for lighter alloys became more acute ; hence, 
new and better ways of manufacturing and fabricating 
the magnesium alloys were developed. 

The low specific gravity of magnesium (two-thirds 
that of aluminum) makes it a desirable metal for air- 
craft construction; hence, the aircraft industry was the 
first to make widespread use of magnesium. Inasmuch 
as magnesium alloys have been successful in the major 
structural elements of aircraft, néw applications for the 
metal outside of the aircraft field are now being con- 
templated. Light-weight automobiles and ultra-modern 


[’ HAS been said that we are living in an age of 
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Electrical switch box with the box body and lid made 
of magnesium alloy. 


Table I—Physical Properties of Pure 


Magnesium 
Atomic number 12 
Atomic weight 24.32 
Density, gm/cm® at 20 C (68 F) 1.74 
Density, lb/in.? at 20 C (68 F) 0.0628 
Atcmic volume, cm3/g atom 14.0 


651 C or 1204 F 
1097 C+3 or 2007 F+5 


Melting point 
Boiling point (760 mm. pressure) 


Density at melting point (solid) gm/cu cm. 1.64 
Density at melting point (liquid) 

gm/cu cm. 1.57 
Contraction, from 650 C solid to— 

C% 2 

Volume contraction during solidification, 

% 3.97 
Specific heat, Btu/lb/°F at room 

temperature 0.249 
Latent heat of fusion, cal/ 88.8 
Latent heat of fusion, Btallb 159.8 
Latent heat of vaporization, cal/g 1300-1500 
Latent heat of vaporization, Btu-lb 2340-2700 


Mean specific heat, calories per gram per 
°C (0-100 C) 0.249 


Linear coefficient of thermal expansion 


per °F (68-212 F) 14.3 x 10-6 
Thermal conductivity, cal/em/cm?/°C/ 

sec. at room temperature 0.376 
Thermal conductivity, Btu/ft?/in./°F/hr. 1090.0 


Thermal expansion, mean coefficient: 
20-100C—0 .0000258 68-212F —0 .0000143 
20-200C—0 .0000270 68-392F—0 .0000150 
20-300C—O .0000282 68-572F—O .0000157 
20-400C—0 .0000290 68-752F—O .0000161 
20-500C—O .0000299 68-932F—O .0000166 
Electrical resistivity at 20 C (68 F) 


microhm-centimeters 4.461 
ohms per cir. mil-ft (AIEE std.) _ 26.83 
temp. coef. at 20 C (68 F) (AIEE std.) 0.0040 
Electrical conductivity at 20 C (68 F) 
per cent of that of annealed copper of 
equal mass 197.7 
per cent of that of annealed copper of 
equal volume 38.6 
Normal potential, volts, (in relation to 
normal hydrogen electrode) about 2.5 
Modulus of elasticity (tension), psi x 10-® 6.4 
Medulus of rigidity, psi x 10-® 2.5 
Poisson’s ratio 0.33 


Crystal form, close-packed hexagonal 
Lattice-parameters for sublimed magnesium at 25C: 
a=3.2028+0.00003 A 
c=5.1998+0.00005 A 
Axial ratio c/a=1.6235+0.0003 


furniture are examples of this extension of use. 

The question now arises as to where and to what ex- 
tent. magnesium alloys can be used in electrical equip- 
ment? Theoretically, that question can be answered 
thus: Magnesium alloys may be used anywhere that a 
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Electrical motor and gear box for aircraft applications 
with cast housings of magnesium alloys. 


light-weight, non-magnetic metal can be used. Obvi- 
ously its use as a transformer core or motor armature is 
impossible ; however, the use of the metal in nearly any 
other kind of electrical application is practical and the 
increased use of magnesium is recommended in nearly 
every case where weight-saving is desirable. Magnesium 
alloys have already been used in the manufacture of elec- 
trical equipment for aircraft. These applications have 
included switch boxes, switch panels, flight instrument 
panels, and motor or generator housings. 


MAGNESIUM IN DRY CELLS 


Magnesium is the least noble of all structural metals ; 
consequently, the possibilities of its widespread use in 
the manufacture of dry cells and for cathodic protection 
of other structural alloys are immense. As magnesium 
has only one-fourth the weight of zinc, the weight of a 
dry cell could be decreased by its use. Furthermore, the 
potential developed by such a cell would be much greater 
than one employing zinc. As walky-talkies, pocket ra- 
dios and hearing aids become more widely used, and 
possibly radar equipment for the blind becomes a reality, 
these light-weight magnesium dry cells will become of 
greater importance. It might even be possible in the 
near future, with the use of magnesium, to develop an 
ultra-light wet battery which would be a boon to mod- 
ern transportation. 

Cathodic protection of boilers, pipe lines and other 
costly equipment has long been a serious problem to 
electrical engineers. Zinc has been employed for many 
years for this purpose; however, in numerous instances 
the potential difference between the zinc and the alloy 
which it is protecting has not been sufficient to overcome 
all of the corrosive conditions under which it has been 
used. Consequently, d-c generators have been installed 
in some piaces to give cathodic protection, involving high 
maintenance cost. Magnesium anodes of any size can be 
employed where needed to give this protection so that 
service life without high maintenance cost can easily 
be established." 

Since machine parts which must be frequently accel- 
erated and decelerated consume energy in proportions 
related to their mass, pulleys, shafts, drums, hoists, ele- 
vators, reciprocating parts, and a multitude of other 
moving parts would he benefited by the use of magne- 


1 Modern Metals, October, 1945—Cathodic Protection—Arthur Smith, Jr. 
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Table 1I—Magnesium Alloy Specifications 





Revere) American 
and Mag- Army-Navy | AAF 





Army| Navy Navy 










































| Dow | nesium Aero. 
M AM3S AN-M-30 | 11339 |11317/47M2#11 | M-111 
Sheet | Fs-l | AMC52S|} AN-M-29 11340 47M #18 | M-111 
J-1 AMC57S| AN-M-28 11338 |11317|47M2¢ 8 | M-111 
| M AM3S AN-M-26 11336 |11320 M-314 
fll 
Extrus- Fs-1 | AMC52S} AN-M-27 | 11320 
ions J-1 | AMCS57S| AN-M-24 | 11335 |11320 M-314 









| O-l | AMCS8S| AN-M-25 































seen oc M AM3S 11333 |11318|44T35411 
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£ al Reese I  Rsctiaechal peg oss petvintiac- ssl ~ 
; | M AM3S 46M13#11) M-126 
Forg- | J-1 | AMC57S} AN-M-20 11345 | 46M13#¢ 8| M-126 
ings O-1 | AMC58S} AN-M-21 11321 | 46M13# 9) M-126 






AMC65S/| AN-M-23 11346 | M-126 


46M12# 4) M-112 











M AM403 | AN-QQ-M- | 57-741 
56, Comp. B | (Army) 

Sand | C | AM260 | AN-QQ-M- 
Cast | 56, Comp. C 
| H AM265 | AN-QQ-M- | 57-74-1 
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Mold |G | AM240 11348 | 
Die R AM263 | AN-M-16 11319 | 
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sium alloys for large moving parts. 

In numerous instances, electrical parts overheat and 
it is necessary to cool them, sometimes by conducting 
the heat away from the equipment with metal. At the 
same time it may be desired to keep the weight of the 
machine as low as possible. As magnesium is an ex- 
cellent conductor of heat, superior to steel, its use in the 
construction of cooling fins and radiators would be ad- 
vantageous. 

Everyone who has used a flatiron knows that its 
weight soon leads to fatigue; for this reason the light 
alloys of magnesium would render an invaluable service 
in such equipment as flatirons and all electrical tools 
which are used in the hand. 

Manufacturers of instrument housings, switch boxes, 
panels, desk lamps, electrical cars and trucks are all 
potential users of magnesium alloys. 

It is unfortunate that a light metal cannot be found 


a 


Magneto housing cast from magnesium alloy with 
cast-in steel core. In spite of its size, this part is 
easily handled because of the light weight. 
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to take the place of iron in the manufacture of field 
cores and armatures. Of course, the proper design of 
the electrical circuits and of the magnetic properties of 
the cores does tend to reduce the weight of motors and 
generators; however, magnesium has been used for 


housings, covers, mountings, and conduits. These ap- 
plications are becoming of increasing value. Housings 


may be of magnesium castings with inserts for bearings 
cast directly into them. 


RADIO AND ELECTRONIC EQUIPMENT 


Considerable weight saving can be accomplished in 
the design of radio and electronic equipment by incor- 
porating magnesium in the chassis, shielding, front pan- 
els, etc. Very little additional equipment would be 
needed to convert to the use of magnesium, especially 
in the manufacture of panels and chassis. Sawing, 
drilling, shearing, and punching may be carried out in 
the conventional manner with only minor changes. 

Since magnesium is a good conductor of electricity 
and has electrical and magnetic properties similar to that 
of alummum, it can be employed in condenser plates, 
high frequency shielding, vacuum tube shields, con- 
denser cans and many other related uses. Its possible 
use in brackets, shafts, cams, frames and mountings 
can be foreseen. 

There are many pieces of electrical equipment in dif- 
ferent branches of the electrical industry which are car- 
ried by hand, used in the hand, or which must be trans- 
ported from one place to another rapidly and economic- 
ally. There is no need for a list of these applications 
but it might be said that wherever such situations occur, 
the use of magnesium will lighten the load. A few ex- 
amples are hearing aids, portable meters, testing equip- 
ment that must be held in the hand while using, and 
geophysical equipment. In many such applications mag- 
nesium alloys may successfully compete with plastics. 











Table 111—Properties of Magnesium Alloys 





Composition, Thermal | Electric- 
Dow % Relative | conduc- | al re- 
desig- — IN| resistance] tivity |sistivityt Use 
nation to salt ces |microhm 
(Dow) water* (1 centi- 
Al Mn Zn 300 C) | meter 
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castings. 
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plate, sheet 
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forgings & 
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* 1 is best resistance. 
T Reciprocal of resistivity equals conductivity. 


All of the afore-mentioned parts can be manufactured 
from magnesium alloys with relative ease providing cor- 
rect processing procedures are followed. Since many 
such applications have proven worth while in the air- 
craft and other arts, it is reasonable to expect that mag- 


nesium alloys will find a permanent place in the electrical 
(Continued on page 216) 


Table IV — Designations, Compositions, and Physical.Properties of Magnesium Alloys 
Taken from metallurgical data of Consolidated Vultee Aircraft Corporation, Fort Worth Division 















































































































































Army-Navy American | Dow | Composition, %; Tension Bearing 
Form | Specification | Magnesium | Chemical} remainder is Mg Condition —_——_—_—___—__———| Com- | Mod. of | Shear, | Mod. of Fatigue Characteristics 
| No. Corporation | Company|————__—____—__ Ultimate,| Yield, | Elong., | pression, |elasticity| ultimate) rigidity limit 
| No. No. Al %| Mn %|Zn % psi psi | 2’, & yield, psi Ultimate] Yield 
—————EEE ———— |_|] |] | —_———__ | —_——__] ——_ woh — — on 
| AN-M-30 AM3S-0 Ma 1.5 Annealed 28,000 | 14,000} 12 10,000 |6.5 x 10%] 17,500 |2.4x 10% 39,000 | 26,000} 9,000/ Sheet with best formability and 
heet, | AN-M-30 AMSS-H Mh 1.5 Hard rolled 33,000 | 24,000} 3 18,000 (6.5 x 10% 17,500 |2.4x 10% 48,000 | 35,000) 10,000| salt water resistance. 
under | AN-M-29 AMCS52S-0 | Fs-la 2.7 om 34,000 | 19,000; 12 12,000 (6.5 x 10° 19,000 |2.4x 10*| 40,000 | 30,000/ 10,500) Sheet with best combination of 
.250 AN-M-29 AMC52S-H | Fe-th a7 . 41,000 | 30,000 4 24,000 [6.5 x 10%! 20,000 |2.4x 10%} 60,000 | 45,000} 11,000/ strength and salt water resistance. 
gage | AN-M-28 AMCS7S-0 | J-la 6.5 2 37,000 | 23,000; 8 14,000 |6.5 x 108) 19,000 [2.4 x 10*] 45,000 | 32,000| 11,500| General purpose sheet alloy, 
| AN-M-28 AMCS7S-H | J-th 6.5 2 3 42,000 | 33,000} 3 ~ | 24,000 6.5.x 10%) 20,000 |2.4x 10% 60,000 | 45,000} 12,000} good tormability and strength. 
| AN-QQ-M56(c) | AM260-C S 9 1 2. | As cast 20,000 | 10,000; - 10,000 |6.5x 10°) 18,000 |2.4x 10% 48,000 10,000 | Pressure-tight castings, 
Castings, | AN-QQ-M56(c) | AM260-T4 | CHT 9 1 2 Heat treated 32,000 | 10,000 6 13,000 6.5 x 10*) 18,000 |2.4x 10% 50,000 | 12,500| sand & permanent mold castings. 
sand | AN-QQ-M56(c) | AM260-T6 | C-HTA | 9. 1 2 H.T. & aged 34,000 | 18,000 1 18,000 6.5 x 10° 20,000 (2.4.x 10°) 60,000 11,000 | For greater strength. 
| AN-QQ-M56(A)| AM265-0 H 6. | .2 Re As cast 24,000 | 10,000)" 4 10,000 (6.5 x 10°) 18,000 (2.4.x 10° 45,000 9,000 | General casting use, sand 
AN-QQ-MS56(A)| AM265-T4 | H-HT 6 2 3 Heat treated 32,000 | 10,000 7 11,000 |6.5 x 10°! 16,000 |2.4x 10°} 50,000 9,000; and permanent mold castings 
AN-QO-MS56(A }} AM265-T6 | H-HTA | 6 2 )3 H.T. & aged 34,000 16,000; 3 16,000 {6.5 x 10% 18,000 |2 4x 10° 55,000 9,000 | For greater strength. 
——$_——__—__ —- —— \———j—. ee — —- —- —. ———— —}— + —— — — — —--- 
Castings | AN- M-16 | AM263-C | R 9 2 6 | As die cast 31,000 | 20,000; 2 18,000 |6.5x 10") 19,000 |2.4 x 10° 58,000 | | 14,000 | Thin section die castings 
die | | General die castings. 
sind at Giana recta nice amenian eens seine | -_ a _—$ $$ $$} |__| aul ceckeatindes 
(Nav y )46M13 3 | | | | | 
Forgings, | No.1l ~ AM3S {M | 1.5 | | As forged 29,000 | 12,000} 2 7,000 |6.5 x 10° 2.4.x 10) 40,000 Weldable forging. 
pressed | AN-M-20 AMC57S J-1 6.5 2 7 | As forged 38,000 | 22,000 6 14,000 |6 5 x 10% 2.4x 10% 45,000 | 15,000 | General forging, good ductility. 
| AN- M- 21 AMCS8S 0-1 | 8,5 2 5 | As forged 42,000 | 26,000 5. 20,000 |6.5 x 10° 2.4.x 10% 55,000 | | 16,000 | Simple design, strong forgings. 
| a | niceties a ate 8 aa —_ nes Dense seein oaabedns 
Forgings, AMC65S_ | | 3.5 2 | 5 | As hammer forged| 36,000 | 22,000 7 14,000 /6.5x 1084 |2.4x 10®} 45,000 | | 10,500 Hammer derttans. 
hammered} | | (Sn) yee? 3 2 ie re aa ie fet sat a | 
| AN-M- ‘AM3S M 1.5 As extruded 32,000 | 17,000} 3 | 12,000 |6.5 x 10*| 15,000 |2.4x 10% 39,000 | 26,000! 10,000] Best salt water resistance 
Extruded N AMCS52S FS-1 2.8 3 1 As extruded 35,000 | 22,000} 10 13,000 [6.5 x 10* 18,000 |2.4x 10% 40,000 | 30,000} 10,500| Good ductility and impact toughness. 
structural | AN-M- AMCS7S__i| J-1 6.5 2 7 | As extruded | 40,000 | 23,000; 10 18,000 |6.5 x 10*| 19,000 |2.4x 10* 45,000 | 32,000} 15,000 | Good strength and weldability 
shapes | AD | AMCS8S 1! O-1 8.5 2 7 | (E) Asextruded | 42,000 | 27,000 5 20,000 (6.5 x 10% 19,000 \2.4x 10®! 55,000 | 38,000} 17,000 | Improved strength 
| J ))} AMCS8S_—s | O--1- HT A} 8.5 2 7 | HLT. & aged 48,000 | 33,000 6 30,000 [6.5 10° 25,000 [2 4x 10% 70,000 | 45,000} 18,000! For greater strength. 
at AMS IM. |. {as Asextruded | 32,000 | 20,000] 3 | 8,000 (6.5.x 10*| 15,000 |2.4x 10°| 39,000 | 26,000| 10,000| Best salt water resistance 
Extruded |} AMC52S__s| FS-1 28] .3 | 1.0] As extruded | 36,000 | 24,000; 10 15,000 6.5 x 10° 19,000 |2.4x 108 40,000 | 30,000} 10,500 | Good ductility and impact toughness, 
“bars and | - | AMCS7S J-l 6:5} .2 | .7 | As extruded | 40,000 | 26,000; 11 16,500 |6.5x 108| 20,000 |2.4x 108 45,000 | 32,000 15,000 | Screw machine rod. 
tods | AN- M-2 25(E) |AMCS8S | 0-1 8.5 2 | .5 | As extruded 43,000 | 29,000 9 | 20,000 |6.5 x 10% 19,000 12.4x 10°) 55,000 I 38,000 17,000 | High strength bar 
| AN-M-25 (ETA)| AMCSS8S O-1-HTA} 85/ 2 5 | H.T. & aged 48,000 | 33,000 | 5 | 30,000 (6.5 x 10* 25 ‘000 2.4.x 10®| 70,000 5,000} 18,000} Greater strength. 
| | - a aeeenealita ate aa nities eit — penean — 
me aa -? ta.” ae ao) een r | | ol 3 
N-T-73 AM3S 1M | 1.5 As extruded 32,000 17,000 3 7,000 /6.5 x f0 16,000 2.4x 10° 39,000 | 26,000 10,000 Best salt water resistance. 
Pelee | ANT. 72 | AMCS52S__s| FS-1 ‘Z.a1 <2 1.0 | As mired 34,000 | 17,000 8 11,000 6.5 x 10*) 16,000 |2.4x 10% 40,000 | 30,000! 10,500/ Good ductility. 
AN-T-71 | AMCS7S -1 16.5 2 7 | As extruded 36,000 | 17,000 7 11,000 |6.5x 10° 16,000 |2.4x 10% 45,000 | 32,000! 15,000) Good strength and weldability 
| AMESES-15| 01 1g 5 2 7 | Extruded & aged | 39,000 25,000 4 20,000 |6.5x 10" 20,000 |2 4x 10*| 55,000 38,000 17,000 Highest strength tubing 
i ' | . { ‘ 
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HE cavity-resonator magnetron—an experimen- 
tal curiosity a scant four years ago—had reached 
an amazing versatility of function by the end of 

the war. As revealed now by the lifting of wartime 
secrecy, some 50 different types of magnetron tubes had 
been developed, each designed to perform a sharply de- 
fined, highly precise job in radar or other ultrahigh 
or superhigh frequency devices. Operating efficiently 
in microwave bands and at frequencies up to at least 
9000 mc, they were used to direct gunfire and search- 
lights, detect jet projectiles, control landing instru- 
ments, serve in ship or airborne radar and in a variety 
of other detection and direction applications. Some 
tubes weighed no more than 1% Ib and delivered 2500 
peak watts at 2500 volts; others weighed 14 Ib and 
were capable of delivering a peak power of 1 to 1% 
megawatt at 30 kv. Special tunable frequency type 
had been evolved; and progress was constant in the 
direction of increased power, efficiency, lightness and 
compactness. 

Production, too, reached swift development under the 
impetus of war needs. Requirements were being met in 
terms of tens of thousands of tubes and the earlier manu- 
facturing methods had burgeoned into the mass produc- 
tion class. Typical of the special equipment used were 
automatic punch presses, automatic conveyor furnaces, 
and exhaust machines of 20-ft diameter. ' 

Embodying highly complex electronic principles, the 
cavity-resonator magnetron can be described as basically 


a high vacuum thermionic tube in which the unidirec- 


tional current flow is controlled by a magnetic field pro- 
duced externally by a coil surrounding the tube, and the 
resulting interaction of the magnetic fields with the elec- 
tron stream results in electromagnetic oscillations in 
the cavity resonators cut in the anode. The conven- 
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AGNETRON 


—the Heart of 
Radar Equipment 


° Cavity resonator magnetrons 
operating in microwave bands 


at SHF and UHF were key to 


advanced radar developments. 


tional form of the cavities is that of a series of identical 
keyholes cut along the inner perimeter of a heavy copper 
cylinder with the slots opening to the center. (Fig. 5 
on page 228 shows the cavities in a blow-up view of an 
8-cavity magnetron oscillator. ) 

The motion of the electron stream, set up by the ap- 
plication of the magnetic field to the tube, is circular 
around the cathode. This electron stream, as it passes 
the cavities, and as it acquires the necessary velocity 
will cause cavity resonance or electromagnetic oscilla- 
tion. The form and size of the cavity inclosure will 
serve to determine the resonant frequency. The elec- 
tron stream reaches its critical velocity when one cavity 
represents a negative output of portion of the output 
wave, while the adjoining cavity is positive. Cavity 
resonators have an extremely high Q factor and repre- 
sent, in effect, highly efficient transmitter circuits for 
the high output of pulsed microwave energy produced 
by the magnetron upon proper application of suitable 
voltages and magnetic field. 

Several of the magnetron oscillators developed for 
wartime applications are illustrated herein through 
courtesy of the Raytheon Manufacturing Company. 
Fig. 1 shows a 12-cavity superhigh frequency tube with 
internal resonant circuits, developed to operate on the 
10-cm band. It is capable of delivering 900 kw of peak 
power under pulsed conditions. Available technical 
data includes the following details of general character- 
istics: Cathode is unipotential, indirectly heated, oxide 
coated ; heater current is 3.1 amp, and minimum heating 


time is 2 min. Maximum ratings are as follows: 

Heater voltage ........... 16.0 +10% 
Peak anode voltage ....... 30. kv 
Peak anode current ” 70 amp 
Maximum duty cycle ..... 0.001 
Pulse duration ........... 2.5 microsec 
\verage input power ..... 1200 watts 
Frequency pulling (at a 

standing wave ratio of 

1.5 in voltage) ........ 15 me 
Anode temperature . —— -* 
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This tube (No. 4J33) operates at a fixed frequency 
in the range of 2780-2820 mc. Magnetic field intensity 
is 2700 gauss. Net weight is 5 lb. 

Another superhigh frequency tube with internal res- 
onant circuits is illustrated in Fig. 2. It delivers 300 
kw of peak power under pulsed conditions and operates 
in a 9-to-l1l-cm band. This tube also has an indirectly 
heated, oxide coated, unipotential cathode, heater cur- 
rent is 1.5 amp, and minimum heating time is 2 min. 
Maximum ratings are as follows: 









i Heater voltage ........ 6.3 +10% volts 
Peak anode voltage 22 kv 
Peak anode current .... 30 amp 
Maximum duty cycle... 0.002 


600 watts at 22 kv 
400 watts at 12 kv 
Frequency pulling ..... 15 me 

Anode temperature ..... 100 C 

sf re 2.5 microsec 


Frequency limits for this tube (No. 2J33) is 2740- 
2780 mc. Magnetic field intensity is 1200 gauss at low 
voltage; 1900 gauss at high voltage. Tube weighs 


Average input power ... 


7 cence eae een 


amememeets 


2 lb-4 oz. : 
{ The third tube shown (Fig. 3) is a superhigh fre- 
’ quency tunable oscillator, capable of delivering 50 kw 


of peak power under pulsed conditions and operates in 
the 9-to-1l-cm band. General characteristics are the 
same as for tube No. 2J33. Maximum ratings are as 


follows: 
oe! eee ee 7 volts 
Peak anode voltage .......... 14°kv 
Peak anode current’......... 15 amp 
Maximum duty cycle ......... 0.002 
Average power input ......... 250 watts 





Frequency pulling (at a stand- 
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Fig. 2 (left)—This 8-cavity pulsed magnetron oscillator delivers 300 kw peak power. Fig. 3 (right) shows a tunable- 
type magnetron delivering 50 kw peak power. Both tubes operate in the 9-to-1l-cm band. 


ing wave ratio of 1.5 in volt- 


WON pate eure swanes saddens 15 me 
Anode temperature ........... 100 C 
PUR GE ss inasenarscca 3.0 microsec 


Selective range of frequency for this tube (No. 2J54) 
is obtained by clockwise rotation of the large tuning 
gear and is between 3123 and 3259 mc. Magnetic field 
intensity is 1400 gauss. 

In the larger types of tubes, such as the three de- 
scribed above, it has been found preferable not to make 
the magnet a part of the tube, but to make it integra} 
with the transmitter. When the tube, figuratively speak- 
ing, is plugged into the transmitter it assumes a position 
between the magnet pole-pieces while the anode tip slips 
into the RF wave-guide. 

For smaller tubes, in the 3-cm band, and for certain 
tubes where there is a high magnetic concentration 
of the order of 4800-4900 gauss, the magnet is made an 
integral part of the tube to obtain the most efficient 
operation. 

A package-type, 12-cavity magnetron oscillator (No. 
2J55) with integral magnet is shown in Fig. 4. It is 
designed to operate in the 3-cm band and is capable of 
delivering 70 kw of peak power. Frequency is in the 
range of 9345 to 9405 mc. 

All tubes are mounted from the circular flange, as 
shown in the respective illustrations, and may be op- 
erated in any orientation. 

It may be noted that these tubes are not to be op- 
erated longer than 5 microseconds in any 100-micro- 
second interval. In general, magnetron life is limited 
by the usefulness of the cathode and is inversely pro- 
portional to pulse duration and duty cycle. 

As in this country and England, research in magne- 
tron development was vigorously pursued in Germany. 


(Continued on page 226) 
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The Recent Revision of the 
Machine Tool Electrical Standards 


* This development, of great importance to engineers and designers, is 
discussed with comments upon specific sections by the chairman of the 
committee having in charge the work of revision and coordination. 


R. H. CLARK 


Electrical Engineer 


The Warner & Swasey Company 


r : VHE proposed Machine Tool Electrical Standards, 
draft of June 29, 1945, have recently been ap- 
proved by the National Machine Tool Builders’ 

Association to supersede American War Standard 

ASA-C74, 1942, as a guide for electrification of ma- 

chine tools. Aside from some minor changes and a pos- 

sible revision of the section covering branch circuit pro- 
tection for a group of motors on one machine tool, it 
is expected that the proposed standards, as now written, 
will be submitted to the American Standards Associa- 
tion for approval. For ready reference, the publication 
now includes those paragraphs of the Automotive 

Standards for the Electrification of Machine Tools 

which are in disagreement with the Proposed Standards. 

In the following paragraphs, the terms “General Indus- 

try Standards” and “Automotive Standards” will be 

used to differentiate between the two. 

The Automotive Standards were prepared by a Joint 
Industry Committee representing the automobile manu- 
facturers and other industries with headquarters in the 
Detroit area. These standards reflect the special re- 
quirements peculiar to such mass production industries, 
because of the great loss which might result from a pro- 
tracted shut-down of a production line through an elec- 
trical failure on an important machine tool. General 
Industry Standards, as prepared by the Electrical Com- 
mittee of the National Machine Tool Builders’ Associa- 
tion, represefit sound engineering practices which can be 
economically justified both by the machine tool builder 
and the majority of the users. In those cases where 
certain specifications, which are considered good engi- 
neering practice, might cause undue hardship on the 
machine tool builders, these specifications have been 
included as “Recommended Practices.” The manda- 
tory specifications are considered as minimum standards 


The Electrical Committee, NNUTBA 


which guided the Machine Tool Electrical Standards 

through the revision just completed and whose work has 

been approved by the sponsoring association. This com- 
mittee has now been “honorably discharged.” 


R. H. Clark, Chairman—The Warner & Swasey Co. 
A. L. Krause—Brown & Sharpe Mfg. Co. 

E. E. Opel—National Automatic Tool Co. 

W. F. Ridgway—The Ingersoll Milling Machine Co. 
E. J. Rivoira—The Cincinnati Milling Machine Co. 
E. E. Stegner—Murchey Machine and Tool Company 
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The Machine Tool Electrical Standards 
Committee, NMUTBA 


which has assumed the responsibilities formerly carried by 
the Electrical Committee, listed below. 


E. J. Rivoira, Chairman—The Cincinnati Milling Machine’ 


Company. 

R. H. Clark—The Warner & Swasey Co. 

J. J. Jaeger—Pratt & Whitney Division, Niles-Bement- 
Pond Co. 

A. L. Krause—Brown & Sharpe Mfg. Co. 

E. E. Opel—National Automatic Tool Co. 

E. E. Stegner—Michigan Machine Tool Builders’ Assn. 





and should be adhered to by the builders unless spe- 
cifically excepted in quotations to the users. By close 
cooperation between the two committees, the General 
Industry Standards and the Automotive Standards have 
been made identical except on twelve points, on which 
the Automotive Standards provide specifications which 
cannot be economically justified for general industry 
use. These two standards, however, supersede the 
more than twenty-five sets of widely divergent users’ 
electrical specifications in use before the war, and pro- 
vide the machine tool builders with specific data on 
which to base machine design. Users are protected 
against inferior electrical equipment and installations 
and are assured of receiving valuable information and 
data concerning such equipment. 

Following is an outline of the major points covered 
by the General Industry Standards with mention of the 
Automotive Standards in cases of disagreement. 

Foreword—The “Foreword” covers the scope of the 
Standards and outlines classes of specifications included. 
It further recommends that the purchasers of machine 
tools clearly indicate on the purchase orders or inquiries 
the type of electrical installation to be furnished. In 
machine proposals, the machine tool builders should 
specify the type of electrical installation proposed and 
clearly describe any electrical construction which is not 
in accordance with the Standards. 

General—This section lists the responsibility of the 
purchaser of the machine tool to supply sufficient infor- 
mation to permit the builder to furnish the correct elec- 
trical equipment as far as the power supply, unusual 
conditions and type of motor and control desired are 
concerned. When requested by the purchaser, the ma- 
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chine tool builder shall submit complete specifications 
on the electrical equipment for the purchaser’s approval. 

The machine tool builder must provide sufficient 
electrical information on a name plate on the machine 
tool and adhere to the provisions of the National Elec- 
trical Code on construction not covered in the 
Standards. 

Wiring Diagram—On complicated electrical equip- 
ment involving several motors or starters, it is neces- 
sary that the user of the machine tool have schematic 
wiring diagrams using American Standard symbols, 
and with sufficient notes to facilitate servicing and the 
understanding of the operation of the equipment. It is 
required that one copy of the wiring diagram, marked 
with the serial number of the machine, be included with 
the control equipment, and three copies mailed to the 
purchaser for his files. 

Controls—All control equipment must meet the 
minimum American and NEMA Standards for indus- 
trial control apparatus and be applied within the recog- 
nized ratings. The use of precision and other small de- 
vices with close electrical clearances and creepages is 
permitted, if used within the ratings specified under ac- 
cepted Standards applying to that class of devices. 

The Automotive Standards require that no starter 
smaller than NEMA Size 1 be used on any motor. To 
the machine tool builder, this is one of the most serious 
requirements of the Automotive Standard, and in many 
cases this specification alone will necessitate the build- 
ing of special equipment for the machine. From the 
standpoint of the automobile manufacturer, however, 
this is considered additional insurance against break- 
downs and électrical failures by providing oversize 
equipment. 

The disconnect switch is now recognized to be the 
responsibility of the machine tool builder on all except 
small bench-type machine tools, and it is recommended 
that this device be incorporated in the same cabinet 
with the control and interlocked with the cabinet door. 
On request by the purchaser, the machine tool builder 
may be required to furnish branch-circuit over-current 
protection, and this provision should be kept in mind 
by the machine tool designer in the layout of the 
control équipment. The machine tool builder should 
be left free to choose the make of disconnect switch 
or circuit breaker to be built into the control cabinet, 


JANUARY 1946 


Left—R. H. Clark, Chairman of the 
former Electrical Committee, NMTBA; 
right—E. J. Rivoira, chairman of the new 
Machine Tool Electrical Standards Com- 
mittee, NMTBA; center—E. E. Stegner 


and A. L. Krause, committee members. 
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because it is a difficult and expensive device to install 
if provision must be made for several different types. 

Overload relays must be furnished on all motors 
except short-time rated motors and undervoltage pro- 
tective circuits used where necessary to protect against 
injury or damage. 

Through the efforts of the original Electrical Com- 
mittee of the NMTBA, the National Electrical Code 
was revised to permit the grouping of all motors on a 
machine tool on one branch circuit and the protection of 
this branch circuit with one overcurrent protective de- 
vice, such as a circuit breaker or fuse block. The maxi- 
mum rating of branch-circuit overcurrent devices was 
set to limit the total machine horsepower to approxi- 
mately 25 hp. Certain construction features of the 
control enclosure, such as the thickness of metal and 
venting of the enclosure to another machine compart- 
ment, were required. 

Because of the increase in horsepower and the use of 
a greater number of motors on machines, the limitation 
of 25 hp is seriously handicapping some machine tool 
builders. On a large machine, if it is necessary to in- 
stall short-circuit protection for each power block of 
25 hp, the control system often becomes very compli- 





Earl E. Opel, who served on the Electrical Committee 
and continues as a member of the new committee. 
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Joint Industry Committee 


representing the automobile manufacturers and certain 
other metal-working interests in the Detroit area. 


A. P. O’Neill, Chairman—Pontiac Motor Div., General 
Motors Corp. . 

E, L. Bailey—Chrysler Corporation 

J. A. Bell—Chevrolet Gear & Axle Div., General Motors 
Corp. 

L. R. Bogardus—Packard Motor Car Co. 

J. E. Clark—Ford Motor of Canada, Ltd. 

]. M. Dickenson—Buick Motor Div., General Motors Corp. 

D. D. Douglas—Chevrolet Gear & Axle Div., General 
Motors Corp. 

F. E. Foote—Great Lakes Engineering Co. 

F,. Groven—Ford Motor Company 

K. W. John—U. S. Rubber Co. 

H. T. Johnson—General Motors Corp. 

W. D. Margrove—Allison Div., General Motors Corp. 

J. C. Martin—Ford Motor of Canada, Ltd. 

R. C. Miller—Guide Lamp Div., General Motors Corp. 

G. M. Owens—Briggs Manufacturing Co. 

C. E. Pflug—Nash-Kelvinator Corp. 

W. W. Seabury—Ford Motor Company 

J. Stewart—Plymouth Motor Corp. 

D. H. Wallace—Hudson Motor Car Co. 

G. Wilson—Bower Roller Bearing Co. 





cated and considerably more expensive in order to in- 
sure safe, trouble-free operation. The presence of a 
vent hole in the enclosure also quite often creates a 
hazard by permitting the entrance of dirt and oil into 
the control enclosure. 

It has been proposed to the National Electrical Code 
Committee that this limitation be raised to approxi- 
mately 50 hp and that the vent be eliminated from all 
enclosures with a volume of 3800 cu in. or more. An 
investigation is now being made to determine if such 
installations are safe from the standpoint of injury and 
fire hazards. The results of this investigation will not 
be known for some time, and, therefore, the Standards 
include the present Code specifications. 

A recommended practice covers the mounting of all 
the control devices for any one machine in one cabinet 
instead of in several enclosures and different locations 
on the machine. This is the only practical means by 
which the required construction can be made for the 
group protection of the equipment. 

In general, the Automotive Standards follow the con- 
struction requirements of the National Electrical Code 
with the exception that no vent is permitted, NEMA 
Type 1-A enclosures or equal must be used, all equip- 
ment must have hinged doors, and no holes are per- 
mitted in the enclosure for mounting it or for mounting 
controls within the enclosure. The purpose of the addi- 
tional requirenients is to give added protection to the 
control equipment against the leakage of oil and coolant, 


‘and the entrance of dirt into the control cabinet. The 


Automotive Standards also require that the enclosure 
doors be held closed with screws, or some other device 
requiring a screw driver or tool to release, to discourage 
workmen from using the control enclosure for storage. 

In regard to the mounting of the control equipment, 
the General Industry Standard recommends that parts 
of control devices normally serviced or inspected be kept 
at least 8 in. above the floor line of the machine, and 
that no interfering projections immediately above the 
control enclosure extend more than 6 in. beyond the 
enclosure door. The Automotive Standard, on the 
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other hand, specifies that when the control enclosure is 
mounted on the machine, the bottom of the enclosure 
shall be 2 ft or more above the floor line of the machine. 
The purpose of this specification is to permit servicing 
of the equipment without stooping, and also to permit 
the enclosure door to be swung over conveyors which 
are normally mounted up to approximately 22 in. in 
height above the floor. 

Control accessories, such as limit switches, brakes, 
solenoids, push button stations, must be mounted in a 
reasonably clean and dry location and made free from 
the possibility of accidental operation by normal move- 
ment of machine elements or the operator. Sufficient 
space must be left to permit easy servicing and removal 
of the equipment, and all limit switches must be so 
applied that accidental overtravel will not damage them. 

Push button stations are required to be oil- and 
moisture-proof and must be located so that the opera- 
tor does not have to reach past moving spindles. The 
relative location of “Start” and “Stop” buttons has 
been standardized as an aid to the operator in operating 
all types of machines. 


The common practice of using bolts and nuts for 


holding control devices on the control panels is pro- 
hibited, as an aid in replacing this equipment. Such de- 
vices must be held on with screws accessible from the 
front of the panel, and each device must be readily re- 
movable from the panel without the necessity of remov- 
ing the panel from the enclosure. 

The use of adequate terminal boards and the proper 
marking of machine wiring is covered as further aids 
to easy maintenance. 


MACHINE TOOL MOTORS 


Motors—The General Industry Standard leaves to 
the user the specification of the type of motor enclosure 
required, because the user is ordinarily more familiar 
with the local conditions under which the machine will 
operate. This, however, does not prevent the machine 
tool manufacturer from putting enclosed type motors on 
the machines where conditions on that particular type 
of machine require it, regardless of local conditions. 

The Automotive Standard requires that all motors be 
either totally enclosed or totally enclosed, fan-cooled, 
unless otherwise approved in writing by the purchaser. 
The use of special motors is discouraged, but they may 
be furnished with the purchaser’s approval in writing. 
The use of motors with other than the original NEMA 
frames with horsepower ratings of 1940 must also be 
approved. The purpose of this specification is not 
necessarily to freeze the designs of motors to the origi- 
nal NEMA frames, but to give the purchasers more 
control over the use of smaller motors. As the users 
build up stocks of replacement motors in the smaller 
NEMA frame sizes, and the new motors are proven 
satisfactory for use in automobile plants, it is hoped 
that this specification in the Automotive Standards will 
be removed. The machine tool designer, however, 
should protect the interests of his company to the extent 
of making provision that the original NEMA frames 
and the standard foot-mounted motors can be applied 
to the machines for those purchasers who insist that 
this type of motors be furnished. 

The Automotive Standard also requires that when 
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motors are mounted inside the machine, the motor com- 
partment must. be large enough to accommodate a motor 
one frame size larger than the maximum recommended 
by the machine tool builder, or provision must be made 
for mounting the motor outside the machine. The pur- 
pose of this specification is to provide greater accessi- 
bility for the motor as well as to permit the user to 
install a larger size motor in an emergency. In case 
the larger size motor is installed by the user without the 
approval of the machine tool builder, no claim for con- 
sequential. damage should be brought against the 
builder. 

Both standards agree that motor compartments must 
be clean and dry and adequately vented direct to the 
exterior of the machine, and the motor properly pro- 
tected from dirt, coolant and chips by sealing any open- 
ings between the motor compartment and other com- 
partments in the machine. All motor hold-down bolts, 
conduit boxes and belts must be easily accessible to 
facilitate maintenance. 

It is important that the motor nameplates be visible, 
or that duplicate plates be installed on the machine in 
an accessible location to completely identify the motors. 
The nameplates must not be removed from the motors 
because they are the only means of identification. 


MACHINE TOOL- WIRING 


Wiring—Conductors of the sizes recommended by 
the National Electrical Code are required, except that 
the Automotive Standards require that conductors suffi- 
ciently large for the next larger horsepower rating 
motor must be used. 

Splices are not permitted in the control wiring and 
all splices made in power wiring must be covered with 
an oil-resisting insulation. 

The use of oil-proof, synthetic-compound conductor 
insulation is required where exposed to oil, coolant, 
moisture or vapor and special insulations must be used 
under extreme temperature conditions. The synthetic 
compound insulation must be %4 in. thick except when 
the conductors are used on 110-volt circuits or circuits 
in non-metallic multi-conductor flexible cable. The 
Automotive Standards require that no insulation less 
than %64 in. thick be used on any voltage and this has 
been adopted as a recommended practice in the General 
Industry Standards. The type of synthetic compound 
is specified to insure the use of high grade insulation on 
the conductors. 

An agreement has been reached between the electrical 
manufacturers, the machine tool builders and the users 


to follow a standardized color coding scheme of wires, ' 


if any system of color coding is used. This agreement 
is particularly significant in view of the 19 different 
systems of color coding embodied in user’s specifications 
before the war. 

A low-voltage control circuit of 110 volts has been 
adopted as standard when requested by the purchaser 
or considered necessary by the machine tool builder. 
In order to make the control equipment universal for 50 
and 60 cycle circuits, a 95-volt, 50-cycle tap may be in- 
cluded on the control ‘circuit transformer and the stan- 
dard 60-cycle control coils used at this lower 50-cycle 
voltage. The 110-volt control circuit is recommended 
for all a-c powered machine tools and detailed instruc- 
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tions are given regarding the connection of coils and 
contacts to minimize the danger of false operation of the 
control equipment. If these recommendations are fol- 
lowed, it is possible for the user to ground one side 
of this low voltage control circuit if desired. 

The Automotive Standard requires the 110-volt con- 
trol circuit as standard and an additional 100 watts of 
transformer capacity, either in the same transformer 
or separate, must be provided for machine work lights. 

It is required that all wiring be enclosed in heavy wall 
conduit, conduit fittings, junction boxes or sheet metal 
boxes or, under certain conditions, in compartments 
and raceways within the column or base of the machine. 
General purpose, flexible metal conduit may be used 
only where necessary to employ flexible connections 
for small or infrequent movements and then only if not 
subject to oil or moisture. Wiring connections to con- 
tinuously moving parts require oil-resisting, extra- 
flexible, non-metallic cable, or a liquid-tight, flexible 
conduit with extra-flexible conductors. The Automotive 
Standard does not permit the use of general-purpose, 
flexible metal conduit for any purpose, liquid-tight, 
flexible conduits being required for all connections re- 
quiring small and infrequent movement. 

Through the efforts of the Electrical Committee, 
liquid-tight, flexible conduit and fittings are now com- 
mercially available and should find widespread use. 

The use of junction boxes having extra conduit knock- 
outs is not permitted and all junction boxes must have 
gasketed covers to make them oil- and water-tight. At 
the present time, a complete line of inexpensive, oil- and 
water-tight junction boxes is not available. For the 
present, cast, malleable or fabricated boxes equipped 
with compressible gaskets will suffice. 


GROUNDING OF CIRCUITS 


Grounding—Grounding is required on all control 
cabinets, motors, conduits, push button stations or other 
devices where there is any possibility of contact with the 
current-carrying parts. This grounding may be ac- 
complished by means of a ground wire, conduit connec- 
tion or attaching the equipment to the machine with 
bolts or screws if all joints are thoroughly clean. It 
is the responsibility of the user of the machine to 
ground the machine and any equipment not attached 
to the machine. The way has been left open for ex- 
posed, grounded control circuits not exceeding 24 volts 
for certain gaging operations more easily accomplished 
electrically. 

Electrical Accessories and Devices—Certain ma- 
chine tool attachments which have to be removed may 
be attached by a plug and receptacle, or to a terminal 
board in a junction box, if a grounding connection is 
used. The Automotive Standard requires that the ter- 
minal board in the junction box be used because the 
plug and receptacle is not acceptable in the automobile 
industry. Where the use of plug and receptacle is per- 
mitted, it must be of the locking type to prevent acci- 
dental disconnection, and provided with gaskets to pre- 
vent the entrance of oil and moisture into the recep- 
tacle when the plug is either attached or removed. 

On complicated machines employing many auxiliary 
electrical devices, such as limit switches, these devices 
(Continued on page 234) 
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MACHINE TOOL ELECTRICAL STANDARDS 


FOREWORD 


These revised Standards apply to machine tools coming within the following clas- 
sification: “Power driven, complete metal-working machines not portable by hand, 


having one or more tool and work holding devices, used for progressively removing 
inetal in the form of chips.” 


Rapid technological advances combined with the experience of users and builders 
since the Machine Tool Electrical Standards C74-1942 were approved June 8, 1942, 
have made it desirable to revise the Standards adopted at that time. This revision is 
the result of joint conferences of the Electrical Committee of the National Machine 
Tool Builders’ Association and representatives of large users of machine tools, pri- 
marily those of the automotive industry. 


The paragraph arrangement and numbering system of the June 8, 1942, issue have 
Leen followed so far as consistent with the more logical rearrangement of subject 
matter. 


The provisions of these Standards are divided into these classifications : 


Those provisions which are considered as the minimum requirements for sat- 
isfactory electrification of machine tools for general industry use, in which 
the words “shall” or “must” are used. 


Those provisions which are considered good practice and which should be in- 
corporated into future machine designs, and into present designs where prac- 
ticable, embodied in subparagraphs designated as “Recommended Practice” 
or following the word “should”. 


Those provisions peculiar to the automotive industry, and designated under 
paragraphs headed “Automotive Standard”. 


It is recommended that purchasers of machine tools, in requesting quotation and 
in ordering, specify the type of electrical installation required in accordance with the 
above classifications. For example: 


“The electrical installation shall be in accordance with Machine Tool Electri- 
cal Standards as revised June 29, 1945, for general industry use;” or “The 
electrical installation shall be in accordance with Machine Tool Electrical 
Standards as revised June 29, 1945, for Automotive use.” 


Any exceptions to either of the above should refer to the applicable paragraph num- 
ber in the Standards, with the exceptions clearly defined. 


The machine tool builder should indicate in the quotation the type of electrical in- 
stallation which is proposed, referring to all exceptions by appropriate paragraph 
numbers, and clearly describing the proposed electrical construction. 
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Machine Tool 


Electrical 
Standards 


0. GENERAL 


0.1 The purpose of these standards is to provide 

detailed specifications for the application of 
electrical equipment to machine tools which will pro- 
mote safety of personnel, uninterrupted production and 
long life of the machine. 


0.2 They provide for two types of electrical install- 
tions, as follows: 
The standard for machine tool applications in 
general industry; and 
The Automotive Standard which modifies the 
foregoing to suit the needs of the automobile 
industry. 


Paragraphs applying only to the Automotive Stan- 
dard are so marked, and may be réferred to by para- 
graph numbers, as all paragraphs are individually and 
consecutively numbered. Where no Automotive Stan- 
dard appears, the paragraph applies to both types of 
installation referred to above. 


0.3. The purchaser will specify such additional de- 

tails as are required to meet his local require- 
ments, such as motor and control desired, electrical 
characteristics available, provisions for unusual con- 
ditions, etc. 


0.4 When requested, the machine tool builder shall 

submit complete specifications for purchaser’s 
approval. This shall be done when the machine en- 
gineering is completed. In such cases, final approved 
specifications shall be sent to the purchaser before 
the machine is shipped. 


0.5 A nameplate listing voltage, phase and fre- 

quency, control circuit voltage and wiring dia- 
gram number shall be attached to the control equip- 
ment or machine. 


0.6 On any point for which specific provisions are 

not made in these specifications, the provisions 
of the National Electrical Code (C-1-1940), or the 
latest revision thereof by the American Standards 
Association shall be observed. 


1. DIAGRAMS 
1.1—Wiring Diagrams 


1.1.1 On machines having only one motor and one 

starter, the controller wiring diagram nor- 
mally furnished with the starting equipment shall be 
considered satisfactory, provided’the diagram shows 
all of the electrical equipment on the machine. 


1.1.2 Where more than one motor, starter or aux- 

iliary device is used (if the motors and con- 
trols are not entirely independent) a special diagram 
shall be furnished, making use of standard symbols 
and showing all of the electrical connections, includ- 
ing the numbers used on the wires or terminals. A 
copy of each diagram must be firmly attached to the 
inside of the covers of electrical enclosures either by 


For General Industrial Use, including 
Automotive Standards. Approved by 
the National Machine Tool Builders 
Association, September 12, 1945. 


adhesive material or by permanent data pocket or 
clip. 


1.1.3 All special diagrams shall be marked with the 
serial number of the machine, or if none, 

with some other symbol which will identify the par- 

ticular machine to which the diagram applies. 

Three (3) copies of special diagrams must be for- 


warded to the purchaser by mail not later than the - 


date on which the machine is shipped. These copies 
shall be identified with the purchaser’s order number. 


1.2—Elementary Diagram 


1.2.1 When more than one starter or auxiliary de- 

vice is used (if the starters or auxiliary de- 
vices are not entirely independent), an elementary 
diagram shall be included in addition to the controller 
wiring diagram. When requested by the purchaser 
or deemed necessary by the machine tool builder, a 
description of the sequence of operations shall be fur- 
nished. A schematic sequence of machine operations 
shall be shown when it is related to the electrical 
equipment. 


1.3—Standard Symbols 


1.3.1 Wiring diagrams shall employ.-symbols ac- 

cording to the American Standard Graphical 
Symbols for Power and Control, Z32.3-1945, except 
that electronic tube symbols shall conform to Graph- 
ical Symbols for Electronic Devices, Z32.10-1944 or 
latest revisions. 


1.4—Conduit Layout 


1.4.1 On large machines requiring a special foun- 
dation, the size, purpose and location of con- 

duit and incoming lines that must be installed by the 

purchaser shall be shown on the foundation plan. 


2. CONTROL 


2.1—General Standards 


2.1.1 Control devices, whether purchased ¢ 
ufactured by the machine tool buituer, “shall 
meet the minimum requirements of the latest revi- 
sions of ASA Standard C-19.1-1943 and NEMA 
Standard 40-59 for Industrial Control Apparatus. 


Note: Precision and other small devices used for 
control shall conform to accepted standards for that 
class of devices. 


2.1.2 AUTOMOTIVE STANDARD (in addition 
to 2.1.1) 
No starter smaller than size 1 shall be used 
on any motor. 


2.2—Disconnect Switch 


2.2.1 The machine tool builder shall furnish and 
mount a NEMA type A manually operated, 
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non-fusible, enclosed disconnect switch or a circuit 
breaker that will disconnect all lines of all power cir- 
cuits to a machine at one point. Such disconnect 
switch or circuit breaker shall be arranged so that it 
may be locked in “off” position. When requested by 
the purchaser, the machine tool builder shall furnish 
a fusible NEMA type A disconnect switch or circuit 
breaker of the specified type. This paragraph does 
not apply to small bench type machine tools powered 
by a single motor rated 2 HP or less. 


Recommended Practice: Where practicable, the 
disconnect switch or circuit breaker should be 
made a part of the control panel and mechanic- 
ally or electrically interlocked, or both, with the 
control enclosure door. 


2.3—Protection 


2.3.1 Motor running overcurrent protection shall be 

provided for each motor except in the case of 
short-time rated motors. For such motors, motor 
running overcurrent protection may be omitted when 
protected against overcurrent in accordance with 
section 4323 of the National Electrical Code C-1-1940, 
or the latest revision approved by the American 
Standards Association. 


2.3.2 Under-voltage protection shall be provided 

for all motors which might cause damage to 
the machine or injury to the operator should they 
start after interruption and return to power. 


2.3.3. Where there is more than one motor on any 

machine and where possible damage may be 
caused by the stopping of any one motor, circuits 
shall be connected so that the opening of protective 
devices will stop all motors. Where the starting of 
motors in improper sequence can result in damage, 
interlocking to insure the proper sequence starting 
of such motors shall be used. 


2.4—Motor Branch-Circuit Overcurrent Pro- 
tection 


2.4.1 One Branch Circuit. The conductors supply- 

ing all motors on a single machine tool may 
be considered a single branch circuit, which must 
comply with the provisions for motor branch circuits 
in Article 430 of the N.E. Code except as modified 
in the latest edition of Article 670 of the N.E. Code 
as follows: 


2.4.2 Several Motors on One Branch Circuit. Con- 

trollers and running overcurrent protective 
devices for two or more motors connected to the 
branch circuit of a single machine tool need not com- 
ply with Section 4343 of the N.E. Code if all of the 
following provisions are complied with: 


(a) Motor Running Protection. Each motor is 
protected by a motor running overcurrent 
pretective device. 


(Db) Rating of Overcurrent Protection. The 
branch circuit has overcurrent protection of 
a rating equal to that specified in Section 
4342.0f the N.E. Code (C-1-1940 or the latest 
revision thereof) for the largest motor con- 
nected to the circuit plus an amount equal to 
the sum of the full load current ratings of the 
other motors on the machine tool connected 
to the same circuit, but in no case larger than 
200 amperes at 250 volts or less; or 100 am- 
peres at 600 volts or less, or as revised in the 
latest revision of N.E. Code. 


(c) Enclosure. The control equipment and run- 
ning protective devices are mounted in en- 
closures complying in all respects with the 
provisions of 2.5.2, 2.5.3, 2.5.5 and 2.5.7 of 
these Standards. 


(d) Conductors. The conductors of the branch 
circuit comply with the provisions of para- 
graph (b) of Section 4343 of the N.E. Code 
(C-1-1940 or the latest revision thereof). 


2.4.3 Where line voltage is used for control cir- 
cuits, if longest conductor from one side of 
the control line to the other side is not over 50 feet, 
and the control wires have a current carrying capac- 
ity of at least 44 of the conductor from which they are 
supplied or if the branch circuit protective device is 
rated at not more than five times the current carrying 
capacity of the control wires, control fuses need not 
be furnished. (See also section 4372, National Elec- 
trical Code, C-1-1940, or the latest revision thereof 
approved by the American Standards Association.) 


2.5—Control Enclosures 


2.5.1 For the purposes of these Standards the word 

“enclosure” means the metal housing for the 
control apparatus, whether such housing be a part of 
the machine or separately mounted. A “compart- 
ment” is a space within the base, frame or column of 
the machine tool. The words “multiple number of 
control devices” or “multiple device control panel” 
mean special purpose control designed specially for 
the machine, and do not apply to general purpose 
control. 


2.5.2 Control shall be enclosed and shall be mount- 

ed in such a manner and position as to guard 
it against oil, coolant, dirt and dust. If the control 
is mounted in the base or column of the machine, it 
shall be readily accessible; it shall not be considered 
enclosed if the space in which. it is mounted is open 
to the floor, the foundation upon which the machine 
rests, or to other compartments of the machine which 
are not clean and dry. 


2.5.3. Enclosures holding a multiple number of con- 
trol devices shall be semi-dust-tight (NEMA 
type 1A or equal) except for resistor, electronic tube, 
or transformer enclosures requiring ventilation. There 
shall be no unfilled holes in the enclosure for mount- 
ing the enclosure or mounting controls within the 
enclosure. 
Such enclosures, containing starters for more than 
one motor and requiring branch circuit protection in 
accordance with paragraph 2.4.1 and 2.4.2, shall have 
a vent of 2 square inches or more in area to allow 
the escape of gases to a clean compartment of the 
machine of at least half the volume, and a %” drain- 
age hole shall be provided at the bottom of the con- 
trol compartment. The walls or doors of such en- 
closures shall be not less than #14 USS gage if of 
sheet steel, not less than %” if of cast metal, or not 
less than %o0” if of malleable iron. 


Recommended Practice: All control devices for 
any one machine should be mounted in one en- 
closure instead of in several enclosures at dif- 
ferent locations on the machine. 


2.5.4 AUTOMOTIVE STANDARD (instead of 
2.5.3) 
Semi-dust-tight enclosures (NEMA _ type 
1A or equal) shall be used except enclo- 
sures housing rheostats, resistors or other 
heat generating control which would be 
definitely damaging to the equipment if 
the compartment were. not vented. Doors 
and other parts of machine compartment 
for built-in control shall be sheet steel not 
less than 14 USS gage, or cast metal not 
less than 4” thick, or malleable iron not 
less than %” thick. There shall be no holes 
in the enclosure for mounting the enclo- 
sure, or mounting controls within the en- 
closure. Machine compartments for built- 
in control shall be completely isolated from 
coolant and oil reservoirs and shall be lo- 
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cated to provide protection from coolant, 
oil, chips and dirt. There shall be no open- 
ings of any kind between control compart- 
ments and reservoirs holding coolant or 
lubricating or hydraulic oils. All control 
devices for any one machine should be 
mounted in one enclosure instead of sev- 
eral enclosures at different locations on 
machine. 


2.5.5 All control enclosures for a multiple number 

of control devices, either separate or inte- 
gral with the machine, shall have hinged covers which 
swing horizontally and with adequate mé@ans for fas- 
tening in closed position. 


2.5.6... AUTOMOTIVE STANDARD (replaces 
2.5.5) : 
All control enclosures for a multiple num- 
ber of control devices, either separate or 
integral with the machine, shall have hinged 
covers which swing horizontally and shall 
be held closed with screws or bolts which 
require the use of a tool, such as screw 
driver or wrench, to remove. Doors on 
enclosing compartments shall have suitable 
gaskets (a metal-to-metal contact will not 
be considered equivalent). 


2.5.7 Enclosures for mounting control shall provide 
ample room between panel and case for prop- 
er maintenance and electrical clearance. Barriers 
between arcing parts of control must be of insulating 
material which will not readily carbonize. 
Exposed non-arcing current-carrying parts within the 
enclosure shall have an air space between them and 
the uninsulated walls of the enclosure, including the 
conduit fittings, of at least %4” for 600 volts or less. 


2.5.8 Mechanical adjusting means not associated 
with electrical equipment shall not be pro- 
vided in the same enclosure with motors or controls. 


2.6—Mounting 


2.6.1 Control shall be mounted so as to minimize 

the possibility of damage from floor trucks 
or other moving equipment. It shall be protected 
against falling or splashing liquids. Minimum dis- 
tance from bottom of panel to floor,-and height and 
width of door opening shall be adequate for servic- 
ing. Panel shall not be set to such depth from door 
frame or other projecting portion of machine as to 
interfere with inspection and servicing. 


Recommended Practice: Electrical equipment 
should be kept above the base line of the ma- 
chine as much as practicable and made as ac- 
cessible as ‘possible. The following recommen- 
dations are included as minimum specifications 
for best accessibility and should be exceeded in- 
sofar as practicable: 

All terminals and parts of devices normally serv- 
iced or inspected on control equipment should 
be mounted not less than 8” above the floor line 
of the machine. The width and height of the 
panel should be at least 1” less than the corre- 
sponding width and height of the door opening. 
The depth of the control compartment should 
be a minimum consistent with the maximum 
depth of the control device plus the required 
electrical clearances. No portion of the ma- 
chine immediately above the door opening and 
less than 6 feet from the floor should project 
more than 6 in. beyond the door frame. 


2.6.2... AUTOMOTIVE STANDARD (in addition 
to 2.6.1 and instead of above “Recommended 
Practice”) When enclosure is mounted on 
the machine, the bottom of enclosure shall 
be two feet or more above the floor. When 
separately, mounted the purchaser will 





mount enclosure at desired height. 
2.6.3 Control shall not be mounted in a position 

that will interfere with machine adjustments 
or maintenance of hydraulic or mechanical equip- 
ment, or vice versa. 


2.6.4 All control equipment, such as limit switches, 

brakes, solenoids, push button stations, etc., 
shall be mounted in a rigid, readily accessible man- 
ner in a reasonably dry and clean location free from 
possibility of accidental operation by normal move- 
ment of machine or operator, protected so that it can- 
not be operated by accident, and with enough clear- 
ance from surrounding surfaces as to make removal 
and replacement easily possible. All limit switches 
shall be applied so that accidental overtravel will not 
damage them. Solenoids for use in oil are acceptable. 


2.6.5 Operating push buttons shall be within easy 

reach of operator in his normal operating 
position, and shall be so placed that the operator does 
not have to reach past spindles or other moving parts 
which might cause injury. 


2.6.6 Push button stations are to be dust and mois- 
ture proof with metal covers and treated 

leather or composition diaphragm between operating 

buttons and switch mechanism. 

Push button stations without diaphragm are accept- 

able if equally dust and moisture proof. 

All start buttons shall be mounted above or to the 

left of their associated stop buttons. 

All push buttons should be mounted so that the but- 

ton movement is in a horizontal plane and readily 

accessible. 

Emergency stop push buttons shall be of the palm 

or mushroom type unless otherwise specified. 


2.6.7 All front of board mounted starters, contac- 

tors and other control devices shall be mount- 
ed on a rigid panel in such a manner that the com- 
plete control panel can be removed through compart- 
ment opening. Each device in turn shall be mounted 
with machine screws with American National form 
of thread so any unit can be replaced without re- 
moving the panel. 


2.7—Panel Wiring 


2.7.1 All panel wiring shall be done in a neat and 
workman-like manner. 


2.7.2 Panel wires shall be of suitable size and shall 

be supported mechanically where necessary 
to keep them in place. Wherever possible they 
should not be over one layer deep, when run parallel. 


2.7.3 All terminals for external connections shall 
be plainly marked to correspond with the 
marking on the wiring diagram. 


2.7.4 Multiple device control panels shall be 
equipped with terminal boards for all out- 
going control wires. 


2.7.5 All control devices shall be front connected 

except such direct current and large alter- 
nating current equipment as is not commercially 
available for front connection. For back-connected 
equipment, back compartment doors or swing-out 
panels shall be furnished. 


2.8—Type of Control 


2.8.1 Unless the purchaser specifies otherwise, or 

unless the machine requires limited accelerat- 
ing torque, full voltage starting shall be employed for 
alternating current motors. 


2.8.2 All disconnect switches and alternating cur- 
rent motor starters shall open all of the power 
conductors leading to associated motors. 
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2.8.3 All polyphase control apparatus shall be in 

accordance with American Standard for In- 
dustrial Control C-19-1943 for 600 volt service, re- 
gardless of voltage applied (but see 2.1.2). This does 
not apply to indicating or work lights or special ap- 
paratus referred to in paragraph 4.5.3. 


2.8.4 All control contacts operated by slow mov- 

ing mechanisms shall be of the quick make 
and break type when used on under voltage release 
(two wire) circuits. This does not apply to push 
buttons or selector switches. 


2.8.5 There shall be terminals on or adjacent to all 

solenoid and control coils. All coils shall be 
marked with voltage, frequency, coil numbers, and 
manufacturer’s name or trademark. 


2.8.6 Where machine operation requires a mag- 

netic starter to repeatedly open stalled motor 
current such as plug-stop or such as jogging (inch- 
ing) duty requiring continuous operation at a rate in 
excess of 5. per minute, the starters used shall be in 
accord with the following table: 


Horsepower rating, Horsepower rating, 
Size 220V, 440-550V, 
numbers three phase three phase 


* 00 14 maximum 1% maximum 
* 1 “ce “ 

3 § a4 
10 is 
20 30 
30 60 
75 150 
150 300 


Aut wr © 


3. MOTORS 
3.1—Standards 


3.1.1 Motors shall conform to requirements of the 

American Standards for Rotating Electrical 
Machinery, C50-1943, and American Standard Ter- 
minal Markings for Electrical Apparatus. C6.1-1944, 
and to the NEMA Motor and Generator Standards, 
45-102 (June 1945 edition) or the latest revisions 
thereof (but see 3.2.3). 


3.2—Type of Motor 


3.2.1 ‘The type of motor enclosure to be used, such 

as open, totally enclosed, totally enclosed fan 
cooled, or drip-proof, depends upon the condition of 
the individual application. Purchaser shall specify 
type of enclosure desired, otherwise machine tool 
builder shall determine what is to be furnished. Be- 
fore quoting, vendor must ascertain purchaser’s avail- 
able power supply data. All integral horsepower a-c 
motors frame 445 or smaller but not to exceed 75 
hp are to be 220/440 volt type excepting multi-speed 
motors, unless other voltage is specified. Where 
polyphase power is available, a-c motors % hp and 
larger should be polyphase. 


3.2.2 AUTOMOTIVE STANDAR (instead of 
3.2.1) : 
All a-c motors up to and including 1% hp, 
1800 rpm, are to be totally enclosed, anti- 
friction bearing, with fan cooling optional. 
Motors over 1% hp are to be totally en- 
closed, anti-friction bearing, fan cooled. 
Where polyphase power is available, motors 
14 hp and larger should be polyphase. Any 
deviation from the specifications must be 
approved in writing. 
Before quoting, vendor must ascertain cor- 
rect electrical characteristics. All integral 
horsepower a-c motors, frame 445 or small- 


er but not to exceed 75 hp, except multi- 
speed motors, shall be for 220/440 volt, 
unless other voltage is specified. 


.AUTOMOTIVE STANDARD (in addition to 
$2.2 

The use of the following must have pur- 
chaser’s approval in writing: 

Ring mounted motors either vertical or 
horizontal 

Motors with machined end plates 
Shaftless motors 

Gear head motors 

Double shaft motors 

Special length shaft motors 

Any motor not a complete NEMA frame 
of 1940 

Motors other than original NEMA frames 
and horsepower ratings of 1940 

All other than anti-friction bearing motors 
Other than separate base mounted brakes 
Multi-speed motors 

Short-time rated motors. 


3.3—Mounting of Motors 


3.3.1 Motors shall be mounted where they are ac- 
cessible for maintenance and are protected 
from damage. 


3.3.2 The motor mounting arrangement must be 

such that all motor hold-down bolts can be 
easily removed and replaced and conduit boxes easily 
reached. Both motor and bearings on sleeve bearing 
motors must be arranged for checking lubricant levels, 
and belts must be easily replaceable. 


3.3.3 AUTOMOTIVE STANDARD (instead of 
3.3.2) 
When motors are mounted inside of a ma- 
chine, the motor compartment must be of 
sufficient size to accommodate a 60 cycle 
motor with terminal enclosure (original 
NEMA) one frame size larger than the 
maximum frame size recommended by the 
machine tool builder for driving the ma- 
chine. The motor compartment must also 
be of such size that all motor hold-down 
bolts can be easily removed and replaced 
and terminal enclosure easily reached. 
-Both motor end bearings on sleeve bearing 
motors must be arranged for checking lubri- 
cant levels, and belts must be easily re- 
placeable. Unless the motor compartment 
follows these specifications, the motor must 
be mounted on the outside of the machine 
and space provided for a motor one frame 
size larger than the maximum horsepower 
recommended by the machine tool builder. 


3.3.4 Motor compartments must be clean and dry 

and adequately vented direct to the exterior 
of the machine and all openings must be of such height 
above the floor and be protected to such an extent that 
dirt, chips, etc., cannot enter at such times as the floor 
is swept or washed or the machine is cleaned. Unless 
other compartments meet the requirements of the 
motor compartment, there shall be no openings of any 
kind between the motor compartment and any other 
compartment of the machine. If a conduit or pipe is 
run into the motor compartment from another com- 
partment not meeting motor compartment require- 
ments, any clearance ‘around the conduit or pipe must 
be sealed. 


3.3.5 All direct-connected foot-mounted motors 

must be properly aligned and doweled in place. 
Flange mounted motors need not be doweled if other- 
wise positively held in alignment. 
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3.4—Balance 


3.4.1 Static-and dynamic balance and noise control 

shall be limited to elimination of machine 
trouble from these sourées. Specially balanced mo- 
tors must be so indicated on a nameplate. 


3.5—Motor Namzplates 


3.5.1 Whenever the motor nameplate is not visible, 

a plate with duplicate information shall be 
provided where it carr be readily seen. Nameplate 
shall not be removed from motor. 


4. WIRING 
4.1—Wiring Methods 


4.1.1 Wiring on electronic control panels is not cov- 
a ered by the following standards except as spe- 
cifically stated. 


4.1.2 Wiring methods here set forth shall be used 
for voltages not exceeding 600 volts. 


Recommended Practice: It is recommended 
that all motor and control circuits on machine 
tools be given a high potential test after all 
wiring has been completed, in accordance with 
American Standard for Industrial Control 
C-19-1943 and American Standard for Rotating 
Electrical Machinery C50-1943. 


4.1.3 Current-carrying capacities of conductors ex- 

ternal to control panels as shown in the Na- 
tional Electrical Code, as revised from time to time 
and approved by the American Standards Association, 
shall not be exceeded. 


4.1.4 AUTOMOTIVE STANDARD (in addition 
to 4.1.2) 
Power wiring external to the control panel 
shall be large enough for the next larger 
horsepower size motor. 


4.1.5 All splices in power wiring shall be covered 

with varnished cambric or oil. resisting syn- 
thetic tape equal to wire insulation specifications, and 
approved friction tape, plus coating of oil resisting 
varnish. 


4.1.6 Underwriters’ Laboratories approved solder- 
less connections shall be used instead of sol- 
dered type lugs. 


4.1.7 All sharp edges, burrs, rough surfaces, or 
threads shall be removed from conduit fittings, 

conduit, raceways, or any other part with which the 

insulation of the wire comes into direct contact. 


4.1.8 Control wires must run continuously from one 

piece of apparatus to another without any 
splice in conduit or junction boxes. Multiple connec- 
tions shall be made on terminal boards which shall be 
suitably enclosed. 


4.2—Type of Conductors 


4.2.1 All wiring shall have 600 volt insulation of 

Underwriters’ approved varnished cambric or 

of synthetic cémpound, except under the following 
conditions: 

a. Where subject to oil, coolant, moisture, or vapor, 

the use of synthetic compound insulation is re- 
quired. 


b. Where required by ambient conditions, other in- 
sulating materials may be used. Special insula- 
tion shall be used for conductors flexed at tem- 
peratures below —10 degrees C. 


c. Synthetic compound insulation shall be not less 








than %4” thick, except that %4” thickness may 
be used for: 


(1) 110 volt circuits, 


(2) Power circuits 600 volts or less in non- 
metallic multi-conductor, flexible cables. 


4.2.2 AUTOMOTIVE STANDARD (instead of 
4.2.1 c) 
Insulation shall not be less than 34” thick, 
except where it is necessary to use non- 
metallic multi-conductor flexible cable. 


Recommended Practice: Insulation %4” thick 
should be used on 110 volt circuits. 


4.2.3 For purposes of these standards, “synthetic 

compound insulation” is defined as oil resist- 
ing, slow burning synthetic material such as poly- 
vinyl compound covered by ASTM Standards #D734- 
43T, with a maximum operating temperature rating 
in air of at least 80 degrees C for a single conductor. 


4.2.4 All conductors subject to frequent movement 

shall have extra flexible stranding, with allow- 
ance of sufficient slack to avoid sharp flexing and 
strain. 


4.2.5 All wiring external to the control panel shall 
be stranded. 


4.2.6 Circuit and control conductors on or in ma- 
chines shalt not be smaller than No. 14 
A.W.G., except as follows: 


(a) Copper conductors in flexible, non-metallic, mul- 
ti-conductor control cable to continuously mov- 
ing parts may be No. 16 if all such conductors 
are insulated for the maximum voltage of any 
conductor in the cable. 


(b) Copper conductors to electronic and precision 
devices, not smaller than No. 18 if in conduit, or 
than No. 20 if not in conduit, may be used. 


4.3—Control Wiring 


4.3.1 The designation “control circuits” means the 

circuits used for the operating control of the 
machine, as distinguished from the circuits used for 
power such as circuits to motors, solenoid brakes, 
solenoid valves, etc.; except that the circuits to sole- 
noid brakes, solenoid valves or similar solenoid oper- 
ated equipment which take 20 amperes or less with 
solenoid blocked in the open position and at normal 
voltage, may be considered control circuits. 


4.3.2 The control circuit shall be taken from a 

source on the load side of the main disconnect 
switch, excepting when the purchaser approves the 
provision of a separate control circuit disconnect 
switch, in which case the control circuit may be taken 
from the line side. 


4.4—Identification of Wires 


4.4.1 Wires other than control panel wires shall be 
identified by marking with a number to cor- 
respond with the diagram. If a conductor color cod- 
ing scheme is used it should be used throughout the 
machine and between devices on the control panel in 
accordance with the following table, with a legend on 
the wiring diagram explaining the scheme. Excep- 
tion: Deviation from this scheme may be made in 
flexible multi-conductor cable, and also on internal 
wiring on individual devices purchased completely 
wired. 
The recommended color coding scheme is as follows: 


a. Line and load circuits a-c or d-c power—black 
or gray 


b. a-c control circuits as line voltage—red 
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c. a-c control circuits at lower than line voltage 
orange 


d. d-c control circuits—blue 


4.4.2 When a machine is so constructed that wiring 

must be disconnected for shipment, terminals 
and wires shall be marked. Markings shall be in ac- 
cordance with American Standard Terminal Markings 
for Electrical Apparatus C6.1-1944, or the latest re- 
vision thereof. When the construction of a machine 
necessitates shipment or moving in sections, a marked 
terminal board in a suitable enclosure shall be pro- 
vided at the sectional points. 


4.4.3. Wiring shall be so arranged that circuits may 
be checked at accessible locations, preferably at 
the control panel. 


4.5—Reduced-V oltage Control Circuits 


4.5.1 Where a-c low voltage control circuits are re- 

quested by the purchaser or considered neces- 
sary by the builder, the control voltage shall be 110 
volts obtained from a transformer with an isolated 
secondary winding, and the control circuit shall be 
protected by fuses or equivalent overcurrent protective 
devices placed in the transformer secondary circuit. 
(Approximately 95 volt, 50 cycle control circuits may 
be used where 60 cycle coils are used for both 50 and 
60 cycle devices.) 


Recommended Practice: It is recommended 
that 110 volt control be used on all a-c 
powered machine tools as follows: 


(a) All operating coils of magnetic devices 
should be connected to one side of the 
control circuit with provision for pur- 
chaser’s grounding of that side of the line 
at the control circuit transformer. 

All contacts should be connected to the 
other side of the line except as follows: 

Overload relay contacts may be connected 
in the line having provision for grounding, 
if the conductors between such contacts 
and the coils of magnetic devices do not 
extend beyond the control enclosure. 


(b) The wiring diagram should show the loca- 
tion of the grounding connection with the 
notation: “To be grounded by purchaser if 
conditions permit.” 


4.5.2 ——— STANDARD (in addition 
to 4.0. 
The recommended practice in 4.5.1 is man- 
datory. 
100 volt-ampere additional transformer ca- 
pacity, or a separate transformer, shall be 
provided on machines requiring over 2 hp, 
for a 110 volt machine light. Transformers 
shall have primary winding for dual 220/440 
volts unless otherwise specified. 


4.5.3. Reduced control voltages other than 110 volts 
_ may be used where sensitive instruments, elec- 
tronic tubes, or similar devices are used in the circuit. 


4.5.4 When alternating current-reduced voltage con- 

trol circuits are required, coils having as inrush 
(coil current measured with the magnet blocked open) 
current exceeding 20 amperes shall be energized 


through a relay connected in the reduced voltage cir- 
cuit. 


4.6—Conduit and Raceways 


4.6.1 Except as modified in the following para- 

graphs, all machine wiring shall be totally en- 
closed in heavy wall conduit, conduit fittings, junction 
boxes, or sheet metal boxes. 





4.6.2 General purpose flexible metal conduit may be 

used only where necessary to employ flexible 
connections for small or infrequent movements, as at 
motor terminals, and provided that the flexible metal 
conduit is not subject to oil or moisture. 


4.6.3 AUTOMOTIVE STANDARD (instead of 
4.6.2) 
Liquid tight flexible conduit and fittings 
shall be used for connections involving small 
or infrequent movements. Such conduit 
shall consist of an oil-proof liquid-tight 
jacket or lining in combination with a flex- 
ible metal reinforcing tubing. The fittings 
shall be of metal and shall not separate 
from the conduit under tests as prescribed 
by the Underwriters’ Laboratories for flex- 
ible conduit. The metal reinforcing tubing 
shall make good electrical contact with the 
fittings. Such conduit shall be so installed 
that liquids will tend to run off the surface 
instead of draining toward the fittings. 


4.6.4 Wiring connections to continuously moving 

parts of a machine tool shall be of approved 
type oil-resisting, extra flexible, non-metallic covered, 
multi-conductor cable; or liquid-tight flexible conduit, 
with extra-flexible conductors. 


4.6.5 Compartments or raceways within the column 

or base of a machine may be used to enclose 
conductors provided the compartment or raceway is 
isolated from coolant and oil reservoirs, is entirely en- 
closed, and conforms with the National Electrical 
Code. Conductors run in enclosed compartments and 
raceways within the base or column of a machine 
shall be secured and so arranged that they will not 
be subject to mechanical injury or abrasion. 


4.6.6 When wires are adjacent to moving parts, the 

construction and the conductor supporting 
means shall be such that there will be a space of at 
least one inch between any moving parts and the con- 
ductors under all conditions of operation, or barriers 
shall be provided between the conductors and the 
moving parts. 


4.6.7 Junction boxes shall not have extra conduit 

knockouts, and shall be provided with gasketed 
covers. All junction boxes must be oil and water 
tight. Fittings must have strength comparable 
to that of the conduit. 


4.6.8 All conduits shall be securely held in place 
and supported at each end. 


4.6.9 Armored cable shall not be used. Conduits 

from non-vapor-tight enclosures to vapor-tight 
enclosures shall be properly sealed by the use of ap- 
proved-type fittings designed for the purpose, but in 
no case in motor terminal boxes. 


5. GROUNDING 


5.1—Stationary Equipment 


5.1.1 All control cabinets, motors, metal conduits, 

and control stations and other devices where 
there is a possibility of contact with current-carrying 
parts shall be grounded. Grounding by attaching the 
device to the machine tool with bolts or other ap- 
proved means shall be considered satisfactory if all 
paint and dirt are removed from joint surfaces. 


5.1.2 Where magnetic control panel or other devices 
are not mounted on the machine tool, they 
should be grounded by the purchaser. 


5.1.3. Exposed grounded control circuits may be 

used where the low voltage does not exceed 
24 volts, and where the low voltage is insulated from 
the power supply by a two-winding transformer cir- 
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Other Standards Referred to in this Machine 


Obtainable from the American Standards Association, 70 


cuit. Where such circuits are used, a complete descrip- 
tion of the circuit and the reason for its application 
must be presented to and permission obtained from 
the purchaser in writing before such circuit is used. 


5.2—Portable and Pendant Equipment 


5.2.1 All portable accessories or pendant stations 
shall be grounded to the machine so as to pre- 
vent injury to personnel, 


5.2.2 The size of the grounding conductor shall be 
as given in the following table: 


Capacity of automatic 
overcurrent protective 
device in circuit 


ahead of equipment Copper Conduit or pipe 
conduit, etc., not wire nominal diamete: 
exceeding (amperes) No. (inches) 
15 16* 4 
30 14 ‘/, 
60 10 14, 
100 8 


* Use only in multi-conductor cable. 


5.2.3. The grounding conductor for the portable or 
the pendant eauipment shall be included as one 
of the conductors of a multi-conductor cable. 


6. ELECTRICAL ACCESSORIES AND DEVICES 
6.1—Connections to Accessories 


6.1.1 Where an auxiliary device must be removed 

under certain operating conditions, it may be 
connected through a plug and receptacle, providing a 
ground connection is used. In lieu of plug and re- 
ceptacle, connections may be made to a terminal board 
in a junction box provided for the purpose. 


6.1.2 AUTOMOTIVE STANDARD (instead of 
6:1.1) 
Where an auxiliary device must be removed 
under certain operating conditions it shall 
be connected to a terminal board in a junc- 
tion box provided for the purpose. 
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6.1.3. Plugs and receptacles shall be of locking type 

to prevent accidental disconnections and of a 
type approved for the voltage applied. They shall 
be provided with gaskets to prevent entrance of oil 
or moisture when in operating position and means 
should be provided to effectively seal the receptacle 
whenever the plug is removed. 


6.2—Marking of Devices 


6.2.1 All control and power units shown on the wir- 

ing diagram shall be plainly and permanently 
marked with the same identification marks shown on 
the wiring diagram. Each limit switch or other,acces- 
sory shall be marked with its number as shown in the 
diagram, or its position on the machine shall be shown 
on a diagram furnished for the express purpose of 
locating electrical parts. Identification markings must 
not be on covers of limit switches. 


6.2.2 Where electrical equipment is removed from 

its original enclosure or where equipment is so 
placed that the manufacturer’s identification plate is 
not readily visible, a duplicate identification plate giv 
ing the identical information as the original plate shall 
be permanently attached to the machine or enclosure 
and properly identify the items it describes. Identi- 
fication plates must not be removed from electrical 
equipment. 


List of Changes 





Paragraphs are marked with one or two asterisks to indi- 
cate the type of changes: 

* Entirely new stipulation. 

** Reworded so as to change the meaning. 


Paragraphs which have been changed only to improve the 
grammar or to clarify meaning, are not listed here. 
NEW paragraphs refer to those in the new standard, 
printed on these pages. 
OLD paragraphs refer to corresponding paragraph (if 
any) in American Standard No. C-74-1942. 
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this material has properties that commend it for other uses, including re- 


sistance to thermal shock, good electrical characteristics and workability. 


RALSTON RUSSELL, JR., and W. C. MOHR 


Research Engineers, Research Laboratories Westinghouse Electric Corporation 


IRCON porcelain combines the mechanical and 

electrical properties of steatite porcelain, the heat 

shock resistance of pyrex glass, and a low cost 
and ease of production approaching that of high voltage 
porcelain. The number of desirable properties thus 
found in one porcelain is remarkable. 

At first glance these claims may seem rather broad, 
but they are readily substantiated by a consideration of 
the actual properties. Zircon porcelain was originally 
developed as a high frequency dielectric to replace stea- 
tite porcelain in radio and radar devices. However, 
when the new porcelain had been fully evaluated, it was 
evident that it would have many applications other than 
that of high frequency insulation. ° 

It is the purpose of this discussion to show how zircon 
porcelain compares with four other representative cera- 
mic electrical insulating materials and thus to indicate 
its promising possibilities for many applications. Com- 


Table I—Constituents of Various 
Insulating Materials 


Zircon 
porcelain 


Steatite 
porcelain 


Cordierite 


High 
voltage 
porcelain 

Pyrex 


class 


Non-plastic 
constituent 


Zircon 


(ZrO2SiO» 


Steatite 
(3 MgO-4 


Tale 


(3 MgO-4 


SiO2-H20) 


Flint (SiO» 


Sand (SiQ2 


Note—Zirconium silicate 
is supplied by the Titan- 
ium Alloy Manufacturing 


Company, Niagara Falls. 


N. Y. 


Plasticizing 
constituent Flux 

Clay (AtxO3°2 | Compounds of 
Si02°2 CaO, MgO, BaO, 
H20) or SrO 

Clay (Al2O3 Compounds of 

2 Na2O, K2O, 

Li2O, BaO, CaO, 

or MgO 

Clay (Al2O3°2 | Compounds of 
Si02'2 H20) K20, Na2O, 

Li2O, ZnO, BeO, 
CaO, MgO, or 
BaO 

Clay (AleO3°2 | Feldspar 

SiO02:2 H2O0) (K NaO-Al2O3°6 
SiO2) 

None present. | Compounds of 
Glass is Na2O, BoOs, 
shaped in and AlsOs 

- molten con- 
dition, not 
in unfired 
plastic state 
as others 
above 


20 2 
$i02°2 H20) 





parisons will be made with the following ceramic ma- 
terials : 

Steatite porcelain—the ceramic insulation which 
heretofore has been universally used in high frequency 
cquipment. 

Cordierite—An insulation possessing very good re- 
sistance to thermal shock, but which is usually some- 
what porous. 

Pyrex glass—a universally used chemical and elec- 
trical glass. 

High voltage porcelain—the standard insulation 
for power transmission lines and station equipment 
where only low frequencies are normally involved. 

The general compositions of these five materials are 
indicated in Table I. It should be kept in mind that all 
the properties given, including those in all tables and 
figures, represent average types of the particular insula- 
tion in question. Particularly in the case of zircon and 
steatite porcelains, materials are available having prop- 
erties both better and inferior to the values for the aver- 
age types reported. All data given for zircon porcelain, 
steatite porcelain, cordierite, and high voltage porcelain 
are on unglazed pieces. \Vhen these materials are 
glazed, their properties may be changed somewhat. 
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Fig. 1—Dielectric constants at 25 C of zircon porce- 
lain and three other insulating materials. 
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Table 1l—Mechanical Properties of Insulators 














High 
| Zircon | Steatite |Pyrex | voltage 
|porcelain|porcelain| Cordierite | glass |porcelain 
Specific gravity 
(gm/cc) 7 2.6] 2.1 | 2.3) 2.4 
Water absorp- 
tion (% 0 0-0.6} 1.0-8.0 0 | 0 
Tensile strength 
(Ibs/in? 12,700 | 8,500 | 3,000 5,000 
Compressiv« 
strength 
(Ibs/in? 90,000 | 76,000 | 35,000 | 48,000 
Flexural strength 
(Ibs/in? 25,000 | 20,000 7,000 | 11,000 
Impact strength r 
(ft.-lb./in?) 2.1 2.0) a9 7 1.3 
Hardness 
(Moh’s Scale 8.0) 7.5 nes 678 7.0 








Table II lists some mechanical properties of a zircon 
porcelain and the other four types of insulation. It 
should be noted that zircon porcelain is a vitreous mate- 
rial, i. e., completely non-porous, whereas steatite porce- 
lain may have a slight-to-moderate water absorption and 
cordierite is generally somewhat porous. The tensile 
compressive, flexural, and impact strengths of zircon 
porcelain are higher than any of the other insulating 
materials, although steatite porcelain is also quite strong. 
To the authors’ knowledge, the mechanical strength of 
zircon porcelain is the highest that has ever been attained 
by any true porcelain. The mechanical strength of 
pyrex glass was not available, for any values reported 
would be so greatly dependent upon specimen size and 
its heat treatment that they would hardly represent the 
material. Zircon porcelain is also somewhat harder than 
the other types of insulation which would render it more 
resistant to abrasion. 

The electrical properties of zircon porcelain and the 
four other materials are shown in Table III. (See Table 
IV for definitions of electrical terms used.) Although 
zircon porcelain has a somewhat higher dielectric con- 
stant, the dissipation factor is very low, resulting in a 
correspondingly low loss factor. Zircon porcelain thus 
falls into Class L-4 (loss factor of 0.016 or less) high 
frequency insulation as designated by American Stand- 
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Fig. 2—Dissipation factors at 25 C of zircon porce- 
lain and three other insulating materials. 








Table I1l—Electrical Properties of Insulators 


l l l l 
| | 
High 
| Zircon | Steatite | Cordi- Pyrex | voltage 
\porcelain|porcelain| erite | 

| | | 











° . | 
Dielectric con- 


stant at 1 mc a2 | 6.0 4.1 4.8 6.2 
Dissipation tac- 

tor atl mc 0.0013} 0.0020} 0.0039) 0.0030} 0.0086 
Loss tactor at l 

mc 0.0120} 0.0120} 0.0160) 0.0144) 0.0533 


Te value* (C) |>700 |>700 = |595 seis, 360 
00 


Dielectric 
strength — 60 
cycles, 4 in. 
thick samples 


(volts/mil) 240 240 100 340 300 


*Te Value = Temperature at which the resistivity of the 
material is one megohm-centimeter. 


ard C-75.1—1943. Steatite porcelain, cordierite, and 
pyrex glass also come under this classification, but high 
voltage porcelain is excluded by its high loss factor. 
Fig. 1 indicates that all four materials shown have little 
change in dielectric constant with change in frequency. 
Fig. 2 shows the effect of frequency gn the dissipation 
factor. All the curves are essentially flat at a frequency 
of 100 ke or greater. Zircon porcelain has relatively 
high values below 10 kc, but this fact is of little prac- 
tical importance and would not affect a selection of zir- 
con porcelain for low frequency applications. The 
power factor of porcelain insulation becomes a critical 
iactor only at frequencies approaching 100 ke and 
higher. 

The thermo-mechanical properties of the various di- 
electrics are shown in Table V. High resistance to 
thermal shock is one of the outstanding characteristics 
of zircon porcelain. The only material superior to zir- 
con porcelain in this respect is cordierite, which has an 
extremely low coefficient of thermal expansion. Al- 
though zircon porcelain has a higher expansion coeffh- 
cient than pyrex glass, it also has a much higher thermal 
conductivity (at least twice that of the other materials) 
so that the two are very similar in heat shock resistance. 
Zircon porcelain, however, retains its thermal shock 
resistance well above the useful temperature for pyrex 
glass. An important deficiency of steatite porcelain is 
its low resistivity to thermal shock. Fig. 3 shows the 
relative heat shock resistance of zircon porcelain and 
high voltage porcelain. These curves were obtained by 
heating bar specimens of the two materials until they 
ettained a uniform temperature throughout. They were 
then withdrawn suddenly from the furnace and allowed 
to cool naturally in air at room temperature of approxi- 
mately 25 C. Zircon porcelain exhibited only a rela- 


_ tively minor strength loss of 25 per cent, after a shock 


of 1000 C. On the other hand, high voltage porcelain 
lost almost all of its strength after a shock of 600 C. 
This, of course, is due to the presence of free quartz 
which undergoes a crystalline change at 573 C. Zircon 
porcelain contains no materials which undergo inver- 
sion and consequently does not show any such drastic 
loss of strength. Steatite porcelain is known to lose 
most of its strength at even lower temperatures than 
high voltage porcelain. Fig. 4 indicates the strength of 
zircon porcelain at various temperatures. Below room 
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Fig. 3-—The effect of thermal shock on the mechanical 
strength of two porcelains, with samples quenched in 
still air. 


temperature the strength increases, while at elevated 
temperatures it decreases slightly. The loss at 150 C is 
only one-fifth of the original value, however, and the 
strength remains constant up to at least 400 C, the max- 
imum temperature used. By way of comparison, the 
strength of high voltage porcelain is shown to have a 
very similar curve, though at a much reduced value. 

The thermo-electrical properties of zircon porcelain 
#s compared to other insulation are shown in Figs. 5, 
6, and 7. Sharp increases in dielectric constant (Fig. 
5) are shown by high voltage porcelain above 200 C and 
by steatite porcelain above 375 C. Zircon has a gradual 
increase over a considerable range, but it does not show 
a sudden rise until 500 C. The dissipation factor (Fig. 
6) of high voltage porcelain has a sharp increase after 
100 C, while zircon and steatite porcelains do not show 
marked increases until 200 C. In the lower temperature 
ranges, zircon porcelain has a sharper increase than stea- 
tite porcelain, but above 300 C, zircon porcelain is the 
lower. The curve of resistivity vs. temperature (Fig. 
7) shows that zircon and steatite porcelains are superior 
in resistivity at all temperatures up to the maximum of 
700 C. 

The preceding discussion has indicated the outstand- 
ing physical properties of zircon porcelain and other di- 
electrics, and it has been shown that zircon porcelain 
combines the better characteristics of the other materi- 
als. In addition to the advantages indicated above, zir- 
con porcelain also possesses a number of other qualities 
which render its use practical and desirable. 

Among the qualities of interest is the adaptability of 
# material to commercial manufacture. One very desir- 
able property of zircon porcelain compositions is their 
workability in the plastic state. Heretofore, no porce- 
lain comparable in final quality to zircon porcelain has 


possessed the workability and ease of shaping noted for ~ 


zircon porcelain compositions. Because of the rela- 
tively poor workability of most high quality porcelains, 
they do not lend themselves to the production of com- 
plicated designs, pieces of extreme sizes, or pieces hav- 
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Table IV—Definitions of Electrical Terms* 


Dielectric The ratio ot the equivalent paralle! capacitance of 
constant a capacitor, in which the material in question is 
the dielectric, to the capacitance of the same 

capacitor with a vacuum as a dielectric. 


The angular difference in phase between the sinu- 
soidal voltage applied to the dielectric material 
in question and the component of the resulting 
current which has the same frequency as the 
applied voltage. 


Dielectric 
phase angle 





Dissipation The cotangent of the dielectric phase angle. 
tactort 
Power tactort The cosine ot the dielectric phase angle. 


Loss tactor The product ot the dielectric constant and the 
dissipation tactor. The loss tactor is directly 
proportional to the power loss per unit voltage 
stress per cycle. 





*Definitions taken irom A.S.T.M. Standard D150-44T (Com- 
mittee D-9). 

+When. the dissipation tactor is very small (less than 0.1), it may 

be considered to be the same as the power tactor because at 

such small angles the difference between the cotangent and the 

cosine ot the angle is negligible. 


ing exceedingly thick or very thin walls. Zircon porce- 
lain, however, can be molded and shaped almost as read- 
ily as high voltage porcelain, and by the same variety of 
inethods ; so that complicated as well as simpler designs 
can now be made easily and fairly cheaply from. high 
quality material. 

In firing porcelain to a non-porous or vitreous con- 
dition, it is very desirable to have a fairly long tempera- 
ture range over which this condition can be developed. 
The vitrification range (as this is called) of a composi- 
tion is the temperature interval between the lowest tem- 
perature at which the piece is vitrified (becomes com- 
pletely non-porous) and the highest temperature at 
which the piece is not overfired (softens, bloats, and 
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Fig. 4—Effect of temperature upon the modulus of 
rupture of zircon and high voltage porcelains. 
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BEFORE PURCHASING ANY VOLTAGE CONTROL 


¢ VARIABLE VOLTAGE TRANSFORMERS ° 
SEE SECO e AUTOMATIC VOLTAGE REGULATORS « 
TESTING EQUIPMENT ° 


W HEN purchasing any type of 


equipment, the most important con- 





sideration is to obtain the correct 
apparatus for each application. This is especially true in regard to voltage control equipment. 
A misapplication or the adaptation of a standard unit to an unusual requirement (where really a 
special design is necessary) can only produce faulty performance. For this reason, it is our sug- 
gestion that a SECO engineer be consulted whenever there is need for an a-c voltage controller. 
His complete and comprehensive understanding of all phases of voltage control is your assurance 
of the right equipment for the job. 


By simply outlining your particular problem to one of us at SECO results in a prompt 
recommendation whether it involves a POWERSTAT variable transformer to vary the output 
voltage from’ a-c power lines, a SECO Automatic Voltage Regulator to maintain a constant output 
voltage, or test apparatus such as the VOLTBOX a-c power supply. Call or write and take ad- 
vantage of the SECO KNOW-HOW. 


Send for Bulletin ME 


SUPERIOR ELECTRIC COMPANY 


741 LAUREL STREET, . . BRISTOL, CONNECTICUT 


JANUARY 1946 153 





























seas 4 


Dielectric constant 











300 400 500 600 
Temperature, °C. 





Fig. 5—Dielectric constants of zircon porcelain and 
other insulators at 100 ke and at various temperatures 


distorts). Steatite porcelain has a narrow vitrification 
range of less than 30 C. Zircon porcelain, however, has 
a vitrification range of 50 to 70° C. Thus, many steatite 
pieces are porous as manufactured, whereas zircon por- 
celain can be fired to maximum density with relative 
facility. 

In the tables and figures presented above, there are 
certain factors which at first glance may appear to pre- 
sent obstacles to the use of zircon porcelain. Closer 
consideration of these points will, however, clear up any 
misapprehensions. For instance, the specific gravity of 
zircon porcelain is somewhat higher than the other cer- 
emic dielectrics. Careful examination will show that 
this feature would seldom exclude zircon porcelain from 
an application. In most installations, the weight of 
insulation is a very minor consideration. In the case of 
airborne equipment it may seem rather serious, but it 
has been found that the weight of insulation in such 
electrical apparatus is a relatively minor factor. In many 
cases the superior strength of zircon porcelain would 
permit the use of parts smaller than normal, thus com- 
pensating for the higher unit weight. The exceptional 
hardness of zircon porcelain tends to make grinding of 
fired items to close size tolerances somewhat more diffi- 
cult. Of course, once the desired dimensions are at- 
tained, the hardness becomes an advantage because the 
piece will not be abraded as easily as softer materials. 

Although the dielectric constant of zircon porcelain 
is higher than that of the common dielectrics, the high 
value is offset by a lower power factor. The loss factor 
is the most important consideration in high frequency 
usage, and zircon porcelain is outstanding in this re- 
spect. It might be mentioned that the higher dielectric 
constant of zircon porcelain would be advantageous for 
its use as a capacitor dielectric. 

Because of its unique combination of properties, zir- 
con porcelain may be used in the design of equipment 
which has formerly been impossible to manufacture be- 
cause of the limitations of previously known insula- 
tion. For instance, in devices such as circuit breakers, 
a very high impact resistance is necessary. High volt- 
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Table V—Thermo-Mechanical Properties 
of Insulators 


High 
Zircon | Steatite | Cordi- | Pyrex | voltage 
porcelain|percelain| erite | glass |porcelain 





Sottening temp- | 
erature C 1300 1300 : , 790 | 1300 
Safe long-time | 
operating temp- 
erature C 1000 | 1000 500 1000 
Linear coefficient 
of expansion (% 
expansion per 
deg C) 4.9x10-8 8.5x10-®| 2.5x10-®) 4. 1x10-| 5. 3x10-® 
Thermal conduc- 
tivity (watts/ 
cm?/°C/cm) 0.050 .025 | .013 .010 | 0.022 
Resistance to | 
thermal shock Good Poor Excel- Good Fair 
| lent 
| 





age porcelain parts are not strong enough in nominal 
. sizes to consistently withstand the required impact, and 
high strength materials such as steatite porcelain cannot 
be produced readily in the desired shapes and sizes. Zir- 
con porcelain can, fortunately, be shaped in the same 
manner as high voltage porcelain and will provide am- 
ple impact resistance. 

The high resistance to thermal shock of zircon porce- 
lain renders it very useful as the supporting base in tube 
resistors. Here a material of the cordierite type would 
not be suitable because of its permeability to moisture. 
Zircon porcelain, being completely dense and having 
good heat shock resistance, adequately fills this need. 

Some other applications which may be mentioned are: 
insulation for high temperature usage where the elec- 


trical resistance of high voltage porcelain is undesirably 


low; insulation for use in the production of hermetic 


(Continued on page 230) 
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Fig. 6—Dissipation factors at 100 ke and at various 
temperatures for several kinds of insulating porcelain. 
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Relays » GUARDIAN 


Electrical control in today’s home radios and appliances—in home lighting 
—on the farm—in planes—on trains—for telephony—broadcasting—coin- 
automatic music and innumerable applications reveals a definite trend to- 
ward increased usage of standard Relays by Guardian. Such recognition of 
standard relays by forward thinking design engineers is the result of forward 
planning by Guardian to produce basic relays having a multiplicity of varia- 
tions. Thus, where a “‘special’’ could have been specified Guardian invariably 
came through with a standard unit better qualified on 


PERFORMANCE e PRICE e DELIVERY 


For example, the Guardian Series 100 Relay is a standard type with repiace- 

able. coil and contacts. Operating range 3 v. to 230 v. at 60 cycles. Another 

unit, the Series R Stepping Relay is built for three basic types of A.C and D.C. 

operation: 1. Continuous rotation; 2. Electrical reset; 3. Add and subtract. 

Write on your business letterhead for NEW RELAY CATALOG showing many 

basic relay types, a complete line of solenoids, magnetic contactors, switch Series R Stepping Relay 
parts together with operating data, specifications, suggested applications. 

No cost. No obligation. Your catalog is waiting. 


GUARDIAN® ELECTRIC 


1627-A W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF RELAYS SERVING AMERICAN INDUSTRY 
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KFICIAL Washington is casting up a reconver- 
sion balance sheet as the yéar rolls to its end. 
The debit side, admittedly, is pretty grim. 
Neither labor nor management likes the President’s 
fact-finding proposal. As this is written, the General 
Motors strike is moving into its fourth week; and the 
steel workers—unless some unexpected mediation move 
takes place—will strike on January 14. The nation is 
impatient about these and other labor troubles, and 1s 
deeply disturbed about the future. And it 1s irritated at 
continued shortages of promised postwar goods, resent 
ful that Congress is so largely playing politics. Some- 
thing sharp and decisive is needed in Washington to 
bring back that confident vitality in the nation’s mood 
so prevalent on the aftermath of V-J day. 
sut the credit side of the balance sheet also merits fair 
appraisal. And official Washington has been making a 
gallant effort to present it. True enough, it says, the 
much-heralded National Labor-Management Confer- 
ence was a deep disappointment. But it was so great 
a disappointment because so much was expected of it, 
when sober judgment should have forewarned that the 
time allotted was too short, the basic divergences too 
wide, to reasonably expect the miracle of complete agree- 
ment and positive result. The fact that the conference 
was held, that the leaders on both sides learned to know 
each other, and that some areas of agreement were 
reached, constitutes a step forward, and sets a pattern 
for future, and more fruitful, meetings. With this view- 
point, many business executives and labor leaders will 
agree. 


Progress in Plant Reconversion 

President Truman, himself, issued an optimistic re- 
port on the first 100 days of reconversion. In employ- 
ment, plant conversion, lifting of wartime controls, pro- 
duction, business activity, and stabilization he found 
much that was good. Not all will agree with him in 
every detail, but it is generally conceded that in the 
purely physical sense the transition has gone along well. 
Reconversion of plants has steadily progressed and is 
practically. completed. “Most peacetime products are 
already in production or ready to roll. The metal-work- 
ing trades on which we depend for most of our con- 
sumer durable goods are in such shape that they expect 
by the middle of 1946 to ship goods at two and one-half 
times the 1939 rate.” 

Another index on the cheerful side is that unemploy- 
ment is much less than was anticipated. In non-war 
fields, the President reported, employment had steadily 


mounted since V-J day, so that total employment had _ 


again reached V-J day levels, and was “expected to con- 
tinue to rise.” Also on the cheerful side was the 10 
per cent increase in retail sales, as compared with the 
same period in 1944—despite shortages in many goods. 

\s the vear ends, therefore, reconversion is in deli- 
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cate halance—with the scale precariously poised under 
the menacing weight of what would be a disastrous 
worsening of the strike situation. The very fact that 
such worsening would be disastrous is, perhaps, a sav- 
ing factor, for it may force some solution through an 
upsurge of public opinion and public demand. Some 
indication of this—though not conclusive—is offered 
in the relatively reasonable and conciliatory attitude of 
hoth the Ford Motor Company and the United Auto- 
mobile Workers in their negotiations. 





CPA Aids Production 

Meanwhile, the Civilian Production Administration 
continues its assigned functions of helping production 
wherever necessary. Here are some of its recent 
actions : 

Plans are being made to relieve the bottleneck of tex- 
tile supplies for producers of insulating varnished cam- 
bric—badly needed by electrical manufacturers. 

In another step this agency has opened a campaign 
to release idle power-driven mechanical presses for re- 
conversion needs. Scarcity of such machinery, CPA 
officials say, may present a serious problem within six 
or nine months, particularly in mass production indus- 
tries. Field men are now making surveys to locate idle 
equipment and channel it into productive use. 

In a general move to maintain close cooperation with 
industry, CPA has decided to continue the war-time- 
established pattern of industry advisory committees, es- 
tablished by its predecessor agency, the War Produc- 
tion Board. Some 176 key committees out of the origi- 
nal 780 that served the WPB have been retained. 

Streamlining and simplifying its operations, the CPA 
has decided to close all field offices as of December 31, 
and will handle all applications for priorities aid under 
priorities Regulation 28 directly from its headquarters 
in Washington. 


Miscellany 

Lead is still scarce, says CPA, and it may be necessary 
to dip into government stockpiles. Stockpiles of 
tin and antimony also are available if industry needs 
the materials to return to peacetime production. 

Bright note for businessmen is recent report from 
Bureau of the Budget that more. than 700 government 
questionnaires have been discontinued since the end of 


the war. ... And the Department of Commerce is 
doing an excellent job in resuming statistical informa- 
tion for industry... . Plans are announced for 
monthly surveys, plus quarterly and annual reports, 
etc... . The National Roster of Scientific and Spe- 


cialized Personnel of the United States Employment 
Service, is reconverting from its wartime function and 
is now engaged in bringing its inventory of some 400,- 
000 scientists and technicians up to date to help fill 
needs of industry for trained technical personnel. 
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We'll help you solve your F.H.P. motor problems 


IN YOUR OWN PLANT delay, on the spot. This new service may help 


you to improve product performance and lower 


; me costs. Write today, outlining your problem. 
Do you use or plan to use production-run quantities 


of F.H.P. motors (1/500 to 1/15 H.P.) or blowers in 
your products? Then our new policy means definite 
advantages to you. Now, our extensive motor tech- 
nology, accumulated through years of F.H.P. motor 
engineering and manufacture, is available to you by 
direct personal contact. Our skilled, experienced factory 
engineers will bring to your own plant the latest and 
most complete technical information. Design, engineer- 
ing and production problems can be solved without 


ce te 















Nite REE Ts rarer: 


cae 


F. A. SMITH MANUFACTURING CO., INC. 
250 DAVIS STREET ROCHESTER 2, N. Y. 
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ELECTRICALLY ACTUATED SELECTOR VALVE 

A built-in high-speed electric motor actuates a com- 
pact 4-way hydraulic selector valve designed for remote 
operation. Developed originally for aircraft applica- 
tions, this unit (Motordyne) can be mounted in any 
position and is available in five standard sizes. The 
¥-in. size weighs only 2.86 lb. 

Driving through a series of -reduction gears, the mo- 





tor actuates the valves in either direction in approxi- 
mately '4 sec. Simplified design eliminates all spring- 
returns, current-draining holding coils, and all small 
pilot valves and orifices. A manual override facilitates 
emergency operation by rotating the cover of the unit. 
Pacific Division, Bendix Aviation Corporation, 1160 
Sherman Way, North Hollywood, Calif. 


INJECTION-MOLDED GLASS-BONDED MICA 

An improved glass-bonded mica (Mycalex 410) pro- 
vides a low loss insulating material for injection molding 
It has been especially developed for large-run production 


va 
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of small electrical parts, particularly in irregular shapes. 
Molding techniques permit incorporation of metal inserts 
of brass, copper, steel, monel, etc., and result in smooth 
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mold finish and precision tolerances. Electrical char- 
acteristics of this material make it particularly suitable 
for high frequency application where a low loss factor 
(under 0.016 at 1 mc) is required, or for applications 
where it is essential to withstand high voltages without 
carbonization in the event of arcing. 

Tensile strength is 6,000 psi. Water absorption (48 
hrs) is under 0.1 per cent. Maximum safe operating 
temperature is 400 C. The electrical characteristics are 
as follows: Power factor, 1 mc, dry—0.0015 ; dielectric 
constant, 1 mc—8.3; volume resistivity, ohm-cm—6.0x 
10" ; dielectric strength, volts per mil—400; arc resist- 
ance, ASTM sec—250. Illustration shows typical parts 
made from the material. Mycalex Corporation of 
\merica, 60 Clifton Blvd., Clifton, N. J. 


MINIATURE TRANSMITTING TRIODE 
\n external anode triode tube of the lighthouse type 
measures only 234 in. in height and 1% in. in diameter, 
overall, and is designed to meet exacting performance 





requirements as a transmitting tube in applications call- 
ing for up to 25 watts at frequencies to above 500 mc. 
The ruggedness provided by the design, and the charac- 
teristics of unusually high transconductance and 100 
watts of plate dissipation, are described as making this 
tube useful over a wide range of frequencies, in fixed 
or mobile equipment. The tube (identified as 3X100- 
A11/2C39) has an indirectly heated cathode with a 6.3- 
volt heater. Ejitel-McCullough, Inc., San Bruno, Calif. 


COMPACT D-C MAGNETIC CONTACTOR 

Space-saving design of this d-c single-pole magnetic 
contactor (type M) makes it particularly useful for ma- 
chine tool controls, and, in general, for heavy-duty ap- 
plications where space is limited. Rear- or front-con- 
nected units are available. Entire assembly of contactor 
is on a formed frame which also serves as a path for 
the magnetic flux. 
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THE MOST IMPORTANT 
QUESTION :N BUYING 


" "Wolded Plastics 


Are you oneing a molded plastic part for your product? If you are, 
please bear this fact in min . the most important matter you have to 
consider is ~~ choice of custom molder. 

Because . . . he will be wholly responsible for a vital part of your 
pees ... for — engineering problems. . . designing and 

uilding the molds . . running the jo . finishing each piece... 

and feeding it into your production lines as your schedule demands. 
The very success of your product may hinge upon his engineering 
and production ability. 

Therefore, before you make your decision you'll find it well worth 
while to get the answers to these questions: 








1. Has he a long record of successful and dependable serv- 
ice in the field? 
2. Does he provide a complete service, assuming undivided 
‘ responsibility for designing, mold-making, molding and 
| finishing ? 
3. Are these services within his own organization—coordi- 
nated under a single engineering and operating group? 
4. Can he provide the method best suited to your job, | 
whether it be compression or injection molding? 
5. Has he the correct size and type of press to handle your | 
job most efficiently and economically? 
6. Does he have a reputation for doing even the toughest 
jobs well? 


If he can answer all of these questions in the affirmative, you're safe. 


CHICAGO 
MOLDED 


Give him the job. 





j If you’d like ovr answers to those six 
questions, you'll find them in this new 


f book, and it’s brim full of valuable Le] RO D To CTS ~ 





information .. . facts and figures im- 

portant to any buyer of molded plas- COR PORATI ON | 

tics ... fully illustrated with photo- || 

graphs, charts, and drawings. Write | 

for your free copy today ...on your 1024 N. Kolmar Ave. &3 Chicago 51, Illinois 

firm letterhead, please. ’ | 
Branch offices in principal industrial centers 
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AEROVOX 


-A CAPACITOR 


palismdnchip 


@ Mica capacitors are usually 
precision units. Capacitance tol- 
erances may be tight. But even 
more important, critical charac- 
teristics such as power factor 
and “Q” must be met. 
Aerovox quality control is 
exercised at every step in pro- 
duction. Incoming block mica is 
checked piece by piece for power 
factor and “Q."' This proved in- 
valuable during the wartime 
mica shortage when new sources 
of supply had to be used. A spot 
eheck simply would not do. 
Split micas are checked—elec- 
trically, visually, micrometrical- 


ly. Mica assemblies are checked. 
‘Completed mica units are 
checked on the Q-meter. And 
since operating characteristics 
may change with operating tem- 
peratures, such units are checked 
at given temperatures by means 
of precision instruments of rec- 
ognized accuracy, including 
Aerovox-designed and built in- 
struments. 

It is this kind of production 
inspection, along with skilled 
craftsmanship and engineering 
“know-how,” that accounts for 
the enviable reputation enjoyed 
by Aerovox mica capacitors. 


@ Submit that problem... 





AEROVOX 


Capacitors 


FOR 
RADIO-ELECTRONIC AND 


INDUSTRIAL APPLICATIONS 


a 





The small frame models are for applications in which 
coil voltage and the voltage of the circuit being inter- 
rupted do not exceed 250v. Deep frame units with 
greater winding space for the operating coil are avafl- 





able for voltage up to 600. 

Operating coils are rated for continuous duty and will 
operate at 80 per cent to 110 per cent of their rated 
voltage. Contacts are insulated for a maximum poten- 
tial difference of 600 volts among parts. Westinghouse 
Electric Corporation, Box 868, Pittsburgh 30 


LIGHTWEIGHT GENERATOR UNIT 
suilt for continuous-duty operation, this extremely 
light and small generator (weight 20 to 25 Ib) finds 
many applications as a source for primary as well as 
auxiliary power in industrial equipment. It is available 
in 500-, 600-, and 1200-watt capacities, at 32 and 120 
volts, ratings at 50 deg temperature rise. The genera- 





tor is totally enclosed, glass-insulated, and is equipped 
with lubricated ball bearings. It is supplied as a two- 
bearing unit or with a single bearing for direct-drive 
applications. An integral panel with meters and voltage 
regulator is available. ‘Electrical Engineering and Man- 
ufacturing Corporation, 4606 West Jefferson Blvd., Los 
Angeles 16. 


HERMETIC-SEALING CONTAINER 
An ingenious metal container, with a lid incorporat- 
ing hermetically sealed terminals, provides a rapid and 
effective method for hermetically sealing many compo- 
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“Cold forging” 


INCREASED COMPETITION DEMANDS 
FAST, PRECISE ASSEMBLY... 
MENA 


proof =36...more each month 


3 Standard Fastenings 
for Production Efficiency 


Phillips Recessed Head 

Screws—The modern, ef- 
fective, time-saving fastening 
device proven in tens of thou- 
sands of assembly lines. Other 
standard head styles are also 
available. 


Self-Tapping Machine 

Screws — Eliminate sep- 
arate tapping operations for 
fastenings to castings, heavy 
gauge sheet metal, and plas- 
tics. Also available with 
Phillips Recessed Head. 


Washer-Screw Assem- 
blies — When use of lock 
washers is indicated, the time- 
s@ving of pre-assemblies is 
obvious. Also available in 
standard slotted head styles. 








Plan Well Ahead: 


The need for planning fastenings early in the product design 
stage becomes more and more urgent as competition increases. 
Early action may solve your vital assembly problem... It enables 
you to make that exacting choice — a featured standard fasten- 
ing or a part especially designed to meet your specific require- 
ments. No assembled product is better than its fastenings — 
and no fastenings are better than Scovill fastenings. 


Select Scovill: 


Qualified fastening experts, backed by our many years of ex- 
perience in fastenings, will help you make that choice. Our 
demonstrated ability in special design* will make it pay to 
select Scovill. Service and quality, plus our special process- 
ing, our ingenuity in cold-forging, mean a substantial saving 
in money—materials— motions. 


Call A Scovill Fastenings Expert Today 


*Illustrated above is one of many special-purpose items— proof of 
Scovill ingenuity in cold-forging and ability in special design. 


SCOVILL MANUFACTURING COMPANY 
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WATERVILLE 


SCREW 


prooucts DIVISION 


4 aaa 
WATERVILLE 48, CONN. § &@) TEL. WatersurRY 3-315! 





NEW YORK, Chrysler Building . DETROIT, 6460 Kercheval Avenue - CHICAGO. 135 South LaSalle Street . PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH. 2882 W. Liberty Ave. . SYRACUSE, Syracuse - Kemper Insurance Bldg. - LOS ANGELES. 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St. 
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READY NOW! 


A MULTI-FEATURE PILOT LIGHT: 


‘‘DIALCO’’ Presents:— 
The New PLN-849 Pilot Light 


featuring 


THE NEW NE-51 NEON BULB 


with BUILT-IN RESISTOR, 


FOR 110 VOLTS (AND HIGHER) 


A RUGGED UNIT, CONSUMES A SMALL AMOUNT OF 
CURRENT (‘under one milliampere), and HAS DEPENDABLE 
LONG LIFE. 





NOTE THESE IMPORTANT 
FEATURES OF THE 
PLN-849 PILOT LIGHT:— 
RESISTOR INTEGRAL WITH 
SOCKET ASSEMBLY — 


VALUE TO SUIT SUPPLY 
VOLTAGE. 


. Moulded Bakelite Socket. 
. Full-view Jewel Plastic Cap 
for visibility at all angles. 


4. Rugged Terminals: Bindins 
Screw or Permanent Solder- 
ing Type. 

5. High resistance to vibration 

or shock. 


BUILT-IN 
RESISTOR 
HOUSED 


CONTACT 
EYELET 





Manufacturers . . . here’s the ultimate in Pilot Light design. 
A compact, rugged unit—housing a BUILT-IN RESISTOR 
as an integral element of the assembly (not externally 
attached, or fastened to body or terminal). 

The PLN-849 is supplied complete with General Electric 
Neon NE-51 Bulbs. May also be adapted to accommodate 
General Electric Radio Panel Bulbs such as 47, 44, etc., 
for low voltage circuits. Bulbs are removable from front 
of panel. Plastic Jewel Cap may be had in choice of 7 
colors. Units are suitable for all panel thicknesses. 
Dialco mass production methods make 
possible a price so low that you can 
have the advantages of the PLN-849 
110-V. Neon Pilot Light on all of your 
newly designed products. 











Write today for samples and prices. 
There is no obligation. 





WRITE FOR NEW 


aT Te eae 


900 BROADWAY «+ NEW YORK 3, N. Y 


Telephone: Algonquin 4-51 80-1! -2-3 





IN SPRING 


nents, such as transformers, condensers, relays and 
switches, without heat or solder. The containers (des- 
ignated Fusite HermetiCan) range in diameter from 
1% in. to 4 in. and the lids are equipped with any de- 
sired combination of the 26 types of glass-to-metal her- 
metic terminals made by the same company. 

Sealing is accomplished by a special manually-oper- 





ated or motor-driven machine which forms a double- 
seam closure at a rate of 150 to 300 pieces per hour. 
The elimination of heat during the process is stressed 
as an important consideration because heat-sealing fre- 
quency throws delicate electrical parts out of adjust- 
ment. The illustration shows (right) a container ready 
for sealing, and (left) after the operation has been com- 
pleted. Cincinnati Electric Products Company, Car- 
thage at Hannaford, Norwood, Cincinnati 12, Ohio. 


FREQUENCY CONTROLLED SWITCH 

For remotely operated selective switching operations 
on either wire or radio circuits, this series of frequency 
controlled switches is described as providing a high de- 
gree of sensitivity. Units for radio applications can be 
supplied controlled from either a crystal detector or vac- 
uum tube reeciver. 

Each switch is tuned to accept a selected band of fre- 
quencies within the range of 20 to 800 cps, and to reject 





all others. Switches can be connected together to pro- 
vide a wide choice of selective switching arrangements 
or sequences. Frequency selection and rejection is based 
on the well-known vibrating reed principle. 

Ratings are from 1 to 10 amp, 115 volts a-c.  Illus- 
trated is the 2-amp unit, which measures 3 in. by 4 in. 
by 5 in. The switches are hermetically sealed, and in- 
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PLASTIC.....? 
@®RUBBER.....? 


00: Goth ° 


When you are confronted with these questions—one or all three—there is a 
sure way to find the answers—call Taylor @ Our staff of engineers —highly 
specialized through years of practical experience in both plastic and rubber 
molding processes—can help you with every phase of your production prob 
lems @ Taylor has complete facilities to supply molded plastic and molded 
rubber parts in the quantities you need —each part rigidly engineered to 
your specification—to help make your product outstanding in performance 
and appearance @ When you’re in need of custom molded parts — plastic, 
rubber or both —call Taylor @ Taylor Manufacturing Co., 3094 West 
Meinecke Ave., Milwaukee 10, Wis. (Sales representatives in 20 principal cites.) 


TAVLORe MILWAUKEE 


CUSTOM MOLDERS OF roe ERE HIRERE] rustic AND RUBBER PARTS 
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f pecial kinds—difficult kinds—tight 
specifications—close precision—spe- 


cial heads or threads. 
If it is a Screw—we have, can or will 
make it. 


KEENE, NEW HAMPSHIRE 





RESISTANCE WINDINGS AND 
SMALL SUBASSEMBLIES 
OUR SPECIALTY 


TRY TUTTLE FIRST 


fer Strip Resistors — Porcelain Heating Elements — 
Standard and Special Heating Elements 
Write for Bulletin SIOTA 
4M. W. TUTTLE & COMPANY ° 
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ADRIAN, MICHIGAN 


clude other features designed to provide maintenance- 
free operation. Stevens-Arnold Co., 22 Elkins St., 
South Boston, Mass. 


COMPACT OPEN-BLADE SNAP SWITCH 
Unusual compactness for multiple as well as single 
vertical mounting is provided by this open blade snap 
switch (Model M). Heat-treated beryllium copper is 





used for the blades and the rolling spring to provide 
high capacity and assure long service. Overall dimen- 
sions are approximately 11345 in. by 1%q in. by %¢@ 
in. Standard operating pressure is 6 to 10 oz. Rated 
at 15 amp, 125 volts a-c and at 4% hp 110 volts a-c, the 
switch is furnished for single pole, normally open, nor- 
mally closed and double-throw circuits. Acro Electric 
Company, 1317 Superior Avenue, Cleveland 14. 


BATTERY ELIMINATOR 

A small, compact battery eliminator contains the 
transformer, choke, condenser and a copper-oxide rec- 
tifier in a metal housing only 3 in. high by 2% in. in 
diameter. It is designed for a wide range of industrial 
uses and to deliver a smooth d-c output of 3 volts, 150 
ma when connected with any 110-volt, 60-cycle source. 
Electrox Division, Schauer Machine Co., 2060 Reading 
Rd., Cincinnati 2. 


NEON PILOT LIGHT UNIT 
A built-in resistor as an integral element is a feature 
of this neon pilot light unit (Series PL-849). The 
resistor enables direct connection to 115-volt circuits. 





Ratings are available as follows: 100,000 ohms for 
bright glow; 200,000 for dimmer glow; 270,000 ohms 
for 220-volt circuits. The contact spring and resistor 
are one integral sub-assembly within the unit, thus 
eliminating possibility of short circuits. 

The design features compactness and ruggedness. 
Units are approximately 2% 4 by 1%¢ in. overall. The 
housing is of molded plastic; the plastic jewel cap per- 
mits visibility of glow from all angles and may be had 
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In the long run, the success of your product may 
depend to a considerable extent on its motor. If 
the motor is right, your product will perform bet- 
ter... help keep customers satisfied, reduce com- 
plaints and corrective service, and help increase 
the number of new sales and repeat orders. 


It is easy to insure that your product’s motor is the 
proper one for the job. Packard Electric engineers 
can design the right motor for you... the right 
size, with correct running characteristics and 
proper construction for long, trouble-free service 
. .. the motor that fits your product’s needs ac- 
curately. And you can have it volume-built at 


PACKARD SUNLIGHT MOTORS 






low cost in the same Packard plants that produce 
motors for many other nationally known ap- 
pliance manufacturers. 


Your motor will have the basic quality features 
characterizing all Packard Sunlight motors: ade- 
quate torque for starting and operating loads; self- 
oiling, cast bronze journals to reduce friction and 
minimize servicing needs; copper wire of proper 
gauge for motor capacity; extra-heavy insulation to 
guard against short-circuits. 


If you have a motor problem, let Packard Electric 
design the motor that can do the job best. 


REC.U.$.PAT.OFF 
ae 


Packard Electric Division, General Motors Corporation, Warren, Ohio 


PACKARD SUNLIGHT MOTORS for: compressors . . . washing machines ... power-driven 
bench tools...ironers...milk separators... milking machines... furnace blowers... 
stokers...oil burners... water pumps... ventilaters ...and many other applications. 


DEPENDABLE APPLIANCE MOTORS FOR TWENTY-NINE YEARS 
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in a choice of 7 colors. The unit may be adapted for 
radio panel bulbs such as 47 or 44. Screw type or 
| soldering type terminals are available. Dial Light Com- 
*pany of America, Inc., 900 Broadway, New York 3. 












HEAVY-DUTY SWITCHES 

Specially designed for heavy loads and other applica- 
tions where servicing is infrequent, new optional termi- 
nal arrangements are provided by the manufacturers for 
= their heavy-duty Series 4100 and 4500 lever switches 
Dependability is only one = and Series 6300 and 061T turn switches. 


of the many outstanding 



















qualities enjoyed by all 3 applicatic servici ar ili / 
eS a & = soth application and servicing are facilitated by the 
most 20 years. Efficient | lugs or loops at the end of the wire conductors, as shown 





and economical operation 
are assured with these 
tine tools. For better per- 
formance, get ESICO 
soldering Equipment! 





















Write Today 
for Complete 
Information on 
the Esico Line 


A real time-saver. 
ated. Automatically advances iron 
and solder, leaves operator’s hands 
free for work. 


Treadle-oper 












ESICO 
SOLDERING IRON 
CONTROLS 







Positive TIP control prevents over- 
heating—tip cannot fall below sol- 
| dering temperature. The only prac- 
| tical method of controlling heat in 
the —— exclusive ESICO fea- 
ture 















FLECTRIC SOLDERING IRON CO. Inc. 
2845 West Elm Street, Deep River. Conn. 


MERCOID 





the new terminals does not change operation of the 
switch, and the terminals correspond with the spring 
pile-ups. The terminals are heavy, silver-plated brass. 
Up to No. 10 wire may be used. All soldering is elimi- 
nated. Donald P. Mossman, Inc., 612 North Michigan 
Ave., Chicago 11. 

































in illustration of a Series 4100 switch. The addition of 
| 


a 
CRANE-BRIDGE ELECTRIC CONTROL UNIT 
Cutaway view below shows an electrically actuated 

| control unit for a crane brake. The unit provides, 
| through suitable hydraulic and electrical circuits, a 

| three-way control: (1) A foot-pedal hydraulic brake 
for service stops; (2) a spring-set brake for parking; 
and (3) an automatic cushioned stop for emergencies. 

| Electrical connections are to a-c or d-c main line and to 

| a normally closed pushbutton station with signal light 

| in the crane cab. Unit for a-c operation (illustrated) 

| has a transformer (A) and a selenium rectifier (B) for 
conversion to 12-volt d-c. Resistors replace transformer 


FOR INDUSTRIAL OIL BURNERS and rectifier in the d-c unit. 
ry Extensively employed in industrial During crane operation, while the energized electro- 
i | heating, annealing, baking and dry- | magnet (C) holds plunger (D) against escape port in 


ing ovens, cooking ranges, etc.-« ° : 
The Viesflame—Wustreted ebove— sealing cup (F), service stops are effected by use of the 


ee oe aa | foot-pedal in the crane-cab which releases fluid through 
chanical mercury switch that closes | ports at and opposite to (E) to the brake-actuating 


7” ae - - | cylinder. When the line circuit (K) is opened, as by 
pay to investigate the unusual pos- _ limit switch or power failure, and plunger (D) is re- 


sists ateteeh aos to simple | leased, fluid escapes from a hydraulic-releasing cylinder 
and completely accessible after- | inthe brake. The fluid passes metering disk (G) which 
. ay “2"d. Information sent on request. : meters the fluid so as to allow the brake to set by spring 
Wg THE MERCOID CORPORATION it action at a predetermined rate. 
The parking brake is applied by pressing the push- 
button, and is released by full application of the foot- 
pedal. The released fluid passes port (E) then through 
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@ If your customers sometimes raise Cain about tapped thread failures , 


in the products you design, build or service . . . it will pay you to dt 
investigate Heli-Coil Inserts! 


These tough, wear-resistant’ wire bushings provide a simple and 
inexpensive method of protecting tapped threads against abrasion, 
stripping and seizing even where high temperatures are involved. They 
materially lengthen the life of the original thread by giving it a stain- 
less steel or phosphor bronze lining that resists stud or screw vibration 
and friction. They are lighter, less bulky and easier to assemble than 
solid bushings. 


Installing Heli-Coil Inserts in original manufacture is a simple operation, 
described at the right. When Heli-Coils are used in maintenance work 
to repair a damaged thread—the worn thread is drilled out, a new 

One tapped and a Heli-Coil inserted. It's as easy as that—and there 
is no need for oversize screws or studs! 


For complete details, write for our latest bulletins. 


ENGINEERING REPRESENTATIVES 
NEW ENGLAND: Donald McClain, 6 Pioneer Circle, Manchester, Conn. 


J DETROIT: G. C. Brown and A. W. Reader, 201 South Pleasant Street, 
a We Fey Royal Oak, Michigan. 
4 


KANSAS CITY: Pacific Airmotive, 1628 McGee Street, Kansas City 8, Mo. 


& 
% 
%- LOS ANGELES: J. S. Wise, Room 925, Pacific Mutual Bldg., 523 West 
$ 
o 6th Street, Los Angeles, Calif. “ li gee 
2 U. S. and Foreign Patents Issued and Pending. STEP 3: in tapped hole. tool to insprt Heli-Coil_ 
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ORIGINALITY WITH ROOTS 


Clever in devising forms, assembly and effects in all 
types of plastics for products, displays and containers. 
Cleverness that is deep-rooted in long experience, in 
exceptional facilities and in competent manpower. 
The kind of cleverness which combines the ability to 
create with the ability to produce economically, 
efficently and in quantity. That is the service we have 
to offer — originality deep-rooted in practicability. 


Norther 


INDUSTRIAL CHEMICAL CO. 


7-11 ELKINS STREET, SO. BOSTON 27, MASS. 


ome 


Ti aaa: 
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eas 
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Send for this Engineering 

| Data Book today. It furnishes if 1 

| the answer to any industrial’ * Y4YPONEERED TIMING 
timing problem. Offered free qd 
by the Haydon Manufacturing - a on 
Co. Inc., Forestville, Conn. wher ag ee a ee 


t So oe 





Foreituille, Connecticut 


| 


} 





sealing cup (F) and out of the lower port to the hy- 
draulic-releasing cylinder, thus compressing the brake- 
setting spring. Fluid is also forced through tube (H) 
and acts on plunger (1) to close switch (J). With the 





closing of switch the magnet is energized, traps hydrau- 
lic fluid in the releasing-cylinder and holds the brake-— 
setting spring compressed. Wagner Electric Corp., 
6454 Plymouth Ave., St. Louis 14, Mo. 


COLD CATHODE RECORDER TUBE 

Rugged, crater-type glow tube (Type R 1130) finds 
application as a high intensity point-of-light source for 
oscillograph timing markers, stroboscopic devices, seis- 
mic recorders, photoelectric counters, radio and wire 
facsimile receivers, and other recording applications. 
Usually operated by the single-ended output stage of 
a push-pull amplifier, this tube provides a modulated, 
high-intensity point-of-light source by means of a hol- 





low cathode which produces high ionization density 
which may be viewed in depth. 

Regardless of changes in tube impedance, the current 
through the tube varies linearly with the signal voltage. 
Responding to frequencies between 15 and 15,000 eps, 
the tube provides a useful light range between 3500 
and 6500 angstroms. It is rated at 135 volts d-c. Cur- 
rent-range is from 5 to 35 ma. Starting voltage is 
170 d-c, maximum. 

Mica baffles reduce bulb blackening and so extend 
useful life of tube. Tube has an octal base and may be 
operated in any position. A typical application in a 
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LVE YOUR GASKETING PROB 


SEND FOR FREE BOOKLET. For descrip- 
tions of Armstrong's Sealing Materials, 
see Sweet's File for Product Designers. 
Or write us for your copy of the free 
booklet, ‘‘Gaskets, Packings, and 
Seals.'’ Address Armstrong Cork Co., 
Gaskets and Packings Department, 
9501 Arch Street, Lancaster, Penna. 


ARMSTRONG'S 


GASKETS 


Cork Composit 
Synthetic Rubber 


a1 ae 
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PACKINGS 


LEMS 
VICE 


YOU CAN RELY on Armstrong’s gasketing service for 
dependable, economical answers to your sealing prob- 
lems because... 

Each of Armstrong’s more than 50 scientifically for- 
mulated stock materials is designed to meet a specific 
class of problems exactly. Each offers a tailor-made 
combination of physical properties. Thus, in most cases, 
you can meet your particular requirements with a stock 
gasket material from Armstrong . . . without delay and 
the expense of special compounding., Moreover, these 
materials are available in all needed forms . . . roll 
goods, ribbons, tapes, sheets, strips, extruded rings, 
molded shapes, and die-cut pieces. 

With this wide-range line of materials to draw upon, 
your Armstrong Gasket Engineer can give you unbiased 
assistance. You'll find his suggestions sound because 
they're backed by 34 years of gasketing experience. 
During that time, we’ve solved practically every con- 
ceivable type of-sealing problem involving temperatures 
ranging from minus 70° F. to plus 300° F. For quick, 
unbiased sealing service, call, write, or wire the Arm- 
strong office near you. Or send us working drawings and 
details. No obligation, of course. 

* * * 

For same-day service on special die-cut gaskets, check 
with your near-by gasket cutter. Many leading cutters 
now stock Armstrong’s specialized sealing materials. 
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facsimile receiver is said to produce a spot of light 
| 0.0072 in. high and 0.0104 in. wide on a drum rotating 
| at 90 rpm. Sylvania Electric Products, Inc., Industrial 
| Electronics Div., 70 Forsythe, Boston 5, Mass. 


EXTRUDED INSULATED WIRE 

Polyvinyl insulation gives this wire properties of high 
resistance to effects of oils, solvents, chemicals, sunlight 
and air. Dielectric value is in excess of 1000 voltage 
breakdown strength per mil. Resistance to high tem- 
peratures serves to eliminate usual deficiencies of 
shrinkage occurring at soldering operations, as well as 
the flow and loss of insulation common to “potting” 
operations at final assemblies. This wire (designated 
Turbotherm) is made in finely stranded and in solid 
[SS a types in gages 24 to 30. William Brand & Company, 

: 276 Fourth Ave., New York 10. 


SHIELDED PLUG AND SOCKET 
ARKWRIGHT TRACING CLOTH Completely shielded plug and grounding socket (desig- 


nated No. 805 and No. 415 respectively) are designed 

Stands the Daily Yank Test especially for automobile radio sets and for other ap- 

plications where vibration or twisting may cause shorts. 

The plug has long insulated protection for each lead, 

Arkwright Tracing Cloth is made tough to stand and the shield cover serves to provide a tight seal against 

moisture, fungus and dust. The six reverse-bend metal 

bands at the entrance of the socket facilitate insertion 

of the plug, and provide adequate contact. As ground- 

ing is through the collar of the socket it is not necessary 

to ground through a prong of the plug. The plugs are 

comes from Arkwright’s exclusive mechanical available in several models, ranging from 1-prong to 

5-prong types. Sockets, as well as shielded cable con- 

' nectors, are made in several styles to fit the plugs 

come opaque with age. Alden Products Company, 117 North Main St., Brock- 
ton 64, Mass. 





the vicious yank that is sometimes necessary to pull 


a tracing from deep down in a file. Yet toughness 


is not obtained at the sacrifice of transparency. That 


processing methods, not from surface oils that be- 


Arkwright Cloths can take erasure upon erasure 


‘ith : Stan all ; SPECIAL PURPOSE BALLASTS 
without wearing thin. Re-inking will not result in The single-lamp type ballast for fluorescent lamps 


a “feathered” line. And the 200th print made 20 | shown in the illustration below (left) has been designed 
for 13-watt lamps, for use on 118-volt, 60-cycle circuits. 


{ Lore, 


years later will be as sharp as copy No. 1. 
} 
No matter how many rolls you use, you will not 


find pinholes, specks, dirt, stains, or blemish on 
Arkwright Cloths. Send for a free sample for a 
real test. Arkwright Finishing Company, Provi- 
dence, Rhode Island. 








Sold by leading drawing 


material dealers everywhere 


Equipped with a step-up autotransformer providing the 

LF /y necessary 200 volts to facilitate lamp starting, this bal- 
i 7 : last is available in either uncorrected- or high-power- 
TRACING CLOTHS | factor ratings. Compact construction, with leads out of 

: . _ the end, permits use with equipment designed tor use 
: ' AMERICA’S STANDARD FOR OVER 20 YEARS in out-of-the-way places. 

“ The other ballast illustrated is a high-voltage type 
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Muttipress is the answer to an amazing range of 
production needs in one compact, space-saving unit! 
For example, it gives you: 


—Ram pressures from 300 to 8,000 pounds... and you 
can closely limit them anywhere in that range! 


—Length of ram stroke easily adjustable from \¢-inch 
to six inches! 


—Ram speeds up to 200 inches per minute downward, 
and 300 inches per minute upward. 


— Faull “feather-touch”’ control of ram travel and pressure 
at all times—plus many other controls. 


—A completely self-contained, motor-driven, oil-hydraulic 
machine tool! Easily portable. Delivered ready to con- 
nect and operate, after installation of a motor-starter. 


—Built for a wide range of standard accessories that fur- 
ther broaden the applications of the basic Multipress. 







MULTIPRESS 
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Write for This Free Booklet on 





MULTIPRESS is 16 inches wide, 26 inches deep, and 34 
inches high, weighs only 725 pounds, and has a table 
area of 101% x 16 inches, which can be increased to 
101% x 32 inches with table extensions. 


The ram responds instantly to the slightest movement 
of the control levers—may be lowered rapidly or slowly, 
or stopped anywhere in its downward travel while the 
work is positioned beneath it. Pressures can be increased 
gradually or applied in full at once. The 
auge shows pressures exerted on the 
am in both tons and pounds per square 
nch. 










Multipress fixtures are available for 
efficient, high-precision straightening. 
Matching benches, table extensions, side 
shelves, a variety of bolster plates, and 
special ram action controls are also 
among the standard Multipress accessories. The Denison 
Engineering Co., 11¢9 Dublin Road, Columbus 16, Ohio. 


With 
Straightening Fixtures 
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Y-26 and Y-27 


HIGH HEAT MICA PLATES 
- [HEATER ELEMENT INSULATION] - 


f£ DOMESTIC. 
~ ELECTRIC. 
APPLIANCES. 


@ Inorganic-bonded, built-up mica plates resistant to temperatures 
up to redness without change. 


@ Specified by most of the leading appliance manufacturers as 
standard insulation. 


@ Available in sheets of large area or in stampings to specified 
dimensions. 


@ Strong. hard, tough and durable. 
@ Economy of use of single-piece, full size stampings. 
@ An ever dependable source of supply of uniform quality. 


@ We suggest your consideration of Y-26 and Y-27 High Heat Mica 


insulation as substitutes for Strategic Mica for all high heat in- 
sulating purposes. 


@ Your inquiries are invited and samples for test purposes will be 
sent, gladly. on request. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 


...1is THIS your 


cleaning problem? 





Preparing Surfaces 
For Better Paint Adhesion? 


A remarkable war-born development, Oakite 
CrysCoat process now may be utilized for 
low-cost surface conditioning of iron and 
steel parts to reduce rejects through im- 
proper paint adhesion. In a single operation 
the Oakite CrysCoat process (1) removes 
light oil, grease, (2) inhibits rust while parts 
are being held for painting, and (3) imparts 
a microscopic crystalline surface coating to 
provide tenacious paint grippage. 


Specially prepared 4-page Service Re- 
port gives complete technical data... method 
of using. Write for a FREE copy TODAY. 


CAKITE PRODUCTS, INC., 18H Thames St., NEW YORK 6, N. Y. 
Technical Service Representatives Conveniently Located in All Principal 
Cities of the United States and Canada 


OAKITES.<«! “CLEANING 


DDS - SERVICE -FOR EVERY CLEANING REQUIF 











for operation at 100 or 200 ma and requires no separate 
starting equipment. This type is available in single- 
lamp or 2-lamp models and is designed for instant- 
starting operation of lamps for decorative and special 
lighting purposes. The single-lamp type is supplied 
in both uncorrected- and -high-power-factor ratings, 
while the two-lamp style is of high-power-factor design. 
Both are housed in 2-way lead cases allowing the leads 
to be brought out either at the end or the bottom. Gen- 
eral Electric ‘Company, Specialty Transformer Div., 
Fort Wayne, Ind. 


SELF-TAPPING SCREW 

A self-tapping hardened screw, featuring two balanced 
cutting edges, is designed for production use with 
brittle or weak materials, such as some types of plastics, 
for.cast iron, and, in general, for special fastening appli- 
cations where the conventional sheet metal screw is not 
fully satisfactory. Perfect mating threads are said to 
result, with tight, vibration-resisting fit. 

A slot, corresponding to the flutes of a tap, at the 





tapered point of the screw provides the two cutting edges 
as well as a chip reservoir. In action, the chips cut 
from the material being fastened are pushed ahead in 
much the same manner as with a spiral, pointed tap. 
A feature of the slotted point is that the two prongs 
spring together slightly to accommodate variations in 
hole sizes, thus eliminating binding or forcing. Method 
of insertion and tapping is shown in the accompanying 
illustration. 

This screw (designated Holtite “Tap”) is available 
with slotted heads or Phillips-type of recessed heads, in 
all standard and special head shapes. Continental Screw 
Company, New Bedford, Mass. 


TEMPERATURE CONTROLLED CRYSTAL UNIT 

Built for rugged service, this temperature controlled 
crystal assembly is designed: for very high frequency 
applications such as police and other types of radio com- 
munications equipment where frequency stability must 
be maintained in a temperature range from —55 C 
to +75 C. 

Design incorporates a built-in heater operating on 6.3 
volts at 1 amp and provides temperature control within 
+2 C. An overall frequency tolerance of +.005 per 
cent or better covers the variations caused by tempera- 
ture change as well as tolerances required for crystal 
production. Temperature stability is indicated by the 
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) July 1943, Kurz-Kasch, Dayton, Ohio, plastics molder, was 
called upon to deliver a large quantity of high-priority molded 
pieces within a few weeks. Because the pieces were difficult to 
mold, rejects due to poor preheating ran as high as 65%; produc- 
tion of the required quantity seemed impossible to achieve in the 
time available. 


Electronic Preheating Tried: Tests were made with electronic 
preheating, and the method proved successful. In actual practice, 
electronic preheating cut overall operational time by 50%. Thus, 
disregarding rejects, production would have been doubled. But, 
the reduction in rejects brought the total usable output to 5 times 
its former level—a 400% increase! 


Job Details: The material used in this molding job was Melmac 
No. 592. The preforms weighed 370 grams, measured 4 inches 
across and 1% inches in thickness. A large number of metal in- 
serts were included. Electronic preheating time was only 45 to 50 
seconds. 


How Electronic Heating Works: By means of RCA electron 
tubes, 60-cycle commercial power is changed to power at a fre- 
quency of several million cycles per second. When this power is 
passed through the preform it generates heat within the preform. 


Advantages of Electronic Preheating of Plastics: Heat is instan- 
taneous and uniform throughout the preform pellet. When the 
power is shut off, heating stops immediately; there is no residual 
heat to coast temperatures beyond desired limits. With thermo- 
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setting plastics, which set with the application of high tempera- 
tures, the quick heating possible with electronic heat permits 
greater workability and results in fewer rejects. Production-line 
techniques can be employed, cutting processing time to a few 
minutes—or even seconds. 


Working conditions are improved because no excess heat is dissi- 
pated into the work area; there are no gases or vapors to contend 
with. Electronic heating is noiseless, vibrationless, requires no spe- 
cial foundation or installation expense, and takes little floor space. 
Electronic-heating equipment is also a high-power-factor, (90%) 
load on the plant electric system. 


Turn to Electronics for Solution of Your Own Problems: For in- 
formation on the electronic-heating equipment used in this appli- 
cation, write to Rapio CoRPoRATION OF AMERICA, Electronic Appa- 
ratus Section, Camden, N. J. 


Electron tubes are providing a practical solution to hundreds of 
diversified manufacturing problems—process control, machine 
control, heat-treating of metals, plant protection, and a host of 
others. Consult with RCA tube-application engineers for infor- 
mation or advice on the application of electron tubes in your own 
plant. For examples of electronics at work in industry, send for a 
copy of the free booklet, ““16 Examples of Electron Tubes at Work 
In Industry.” Write to RCA, Commercial Engineering Depart- 
ment, Section I-10A, Harrison, N. J. 


The Fountainhead of Modern Tube Development is RCA 


RADIO CORPORATION of AMERICA 
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For seasonal 
or limited use, 
RENT A 
MILFORD 
rivet-setting 
machine. 





Not alone cost of fasteners, but cost of fasteners AND 
of time in getting parts in position for fastening, deter- 
mine the real costs of a fastening operation. 

Such cost comparisons, on the most diverse products 
requiring small metal fasteners, have repeatedly proved that 
Milford semi-tubular rivets and rivet-setting machines (in 
several models) shrink costs to a remnant of what they 
were with other types of fasteners. 

No matter how low your: present fastening costs, the 
possibility that Milford products and service may reduce 
them still further—or may speed fastening operations— 
makes investigation worthwhile. 

Without obligation, send a sample of your product for 
study by Milford engineers. 


THE MILFORD RIVET & MACHINE CO. 
ELYRIA, OHIO 


Inquiries may also be addressed to 


THE PENN RIVET & MACHINE CO. 
PHILADELPHIA, PENNA. 
Subsidiary of The Milford Rivet & Machine Co. 





MILFORD, CONN. 


Designers and Manufacturers of: SPECIAL COLD-HEADED PARTS; SPLIT, 
SEMI-TUBULAR AND DEEP-DRILLED RIVETS; RIVET-SETTING MACHINES; 


SPECIAL MACHINE SCREWS AND SCREW. MACHINE PARTS. 
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accompanying performance graph. 











This crystal unit (Type ART) is available for any 
frequency between 3500 kc and 11,000 ke. Overall di- 
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mensions are 27%» in. high (including standard 5-pin 
base), 1%, in. wide, and 1%4¢ in. deep. Bliley Electric 
Company, Union Station Bldg., Erie, Pa. 


NON-CHIPPING PORCELAIN ENAMEL 

Non-chipping properties are claimed for a recently- 
developed opaque white porcelain enamel, particularly 
suitable for such products as electric refrigerators, 
stoves, washing machines and other appliances. The 
enamel can be applied nearly as thin as organic paint 
finishes, it is stated, and the thin applications serve to 
practically eliminate chipping. Identified as Tite-Wite, 
the enamel is available in regular and acid-resisting for- 
mulations. Tests are said to show reflectance readings of 
75 to over 80 per cent for applications of 15 to 20 grams 
per sq ft. O. Hommel Company, 211 Fourth Ave., Pitts- 
burgh, Pa. 


COMPACT AIR FILTER 
Compact air filter units have a capacity of 90 to 165 
cfm, and an air velocity of 400 to 750 fpm. They are 
designed for applications on air compressors and any 
machinery requiring air filtering equipment. Units are 





composed of filter elements enclosed in a cylindrical 
steel housing and a cast iron adapter base. Filter ele- 
ments are of the herringbone crimped-screen type and 
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THE BROWN-BROCKMEYER CO. 


LEADING INDEPENDENT MOTOR MANUFACTURER 


GENERAL OFFICES 


DAYTON 1, OHIO 


PLANTS AT DAYTON, WILMINGTON AND XENIA, OHIO—OFFICES IN PRINCIPAL CITIES 
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COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 
plus! 





E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed: 


to do quantity work on a quality basis on all types of insulated wire 
from 8 gauge to the very 
finest wire. 


Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the ihgyla- 
tion, strip it off and re- 
lease the wire — all in 
ONE simple foot pedal 
movement. ; 





E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to op- 
erate as a pair of pliers: 

Always ready for use. Its triplicate 
action of clamping the wire, cutting the 
insulation and stripping is automatically 
timed and performed with one squeeze 
of the handles. When the pressure is 
released, the handles open. Will not 
crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat 
orders attest to its superiority. 





TRY THESE PYRAMID WIRE STRIPPERS 


Prove the merits of a Pyramid Wire Stripper in your shop on your own 
work. Send your wire samples and specifications so that we may 
accurately gauge your needs before shipping machine and instructions. 


Send for Circulars and Full Particulars 





All Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot Pedal, 
Mastercraft Foot Pedal, Side Lever, Overbead Lever and Hand Wire models 
—<are fully guaranteed for performance as well as mechanical construction. 


PYRAMID PRODUCTS CO. 


2224 SOUTH STATE STREET CHICAGO 16, ILL. 








are spirally wound into 2-in. packs. For average service 
requirements two packs are used; for heavy-duty use 
four packs are specified. 

Filters range from 7 in. to 14 in. in diameter. The 
two models illustrated, EC2 (with two packs) and 
1'C4 (with four packs) are each 7 in. in diameter. 
Overall length is 8 in. and 12 in., respectively ; weight 
(complete) is 1134 lb and 15 lb, respectively. Adapter 
base has a standard 3-in. pipe thread and remains per- 
manently in place. Farr Company, 2615 Southwest 
Drive, Los Angeles. 


FLAME-RESISTANT CELLULOSE ACETATE 

Cellulose acetate thermoplastic molding materials 
(Lumarith XF ), based on high acetyl flake formulations, 
are said to provide outstanding characteristics of stabil- 





ity under heat and humidity, flame resistance, high-speed 
moldability and other special properties indicating par- 
ticular suitability for electrical parts. 

Described as being on the borderline between thermo- 
plastic and thermosetting materials, these formulations 
feature high tensile and flexural strengths and have only 
¥, of the cold flow of standard cellulosics. They are 
rated self-extinguishing on basis of ASTM method 
D635-41T. Accompanying illustration (tombstone fix- 
tures for fluorescent lighting equipment injection- 
molded by Bryant Electric Company, Springfield, 
Mass.) shows typical application. Lumarith XF is 
made by Celanese Plastics Corp.. 180 Madison Ave., 
New York 16. 


MOTOR CONTROL DRIVE 
Single-knob precision control of reversible motors is 
provided by an electro-mechanical control drive which 





incorporates a pulsing action and is designed for many 
applications such as control of valves, radio tuning ele- 
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a superlative 
to denote the 
great strength of 


DUROK 


eae The cleanest, purest, toughest, 
Tce production... , most uniform paper board 


higher winding speeds, fewer : : a 
torn slot insulators, fewer for electrical insulation 
failures. It has stiffness, 

rigidity, hardness and snap. 


MUU has the color of natural 


ourified non-cotton cellulose ... the D U R 0 K 

oe ROPE of this color should be . with its great mechanical strength, great tear 
apparent to motor makers whose strength and high stretch (elongation) before rupture, permits greater 
speed in motor winding, more wires in a given slot for greater horse- 
power, fewer torn slot insulators, fewer failures, increased produc- 
tion and lower costs. It is stiff, rigid, hard and has quite a “snap”. 


production speeds and accuracy 
are increased by the greater 
visibility of wires during winding 


operations. . . . is made of-a non-cotton cellulose by laminating many thin, con- 
tinuous, layers while wet and under high pressure, without. the use 
DUROK ee ene of adhesives or chemicals, and is dried without tension. 


ermetically sealed refrigerator . is now available, from stock, in sizes from .007—.010—.015—.020 
motors. <n “025 and .030 inches. Standard sheets are 36 x 24”. The grain is 


parallel to the second dimension. 
UU with its high dielectric, purity 


and high specific gravity, means 
maximum insulation with minimum SPECIFICATIONS 


thickness, gre ater safety factor and Thickness — 007-010 = Elmendorf Tear CMD 


more wires per slot. . ee gms/.001” 


UO Nemaeoe naka 
me en eens gms/ec 30-1. 
PP lle Tensile MD #/sq.in. 15,000-19,000 


sizing and retains the best natural Tensile CMD #/sq.in. 6,000-7,000 
properties of cellulose . . . this Elongation MD % 9-11 
means faster, more complete Elongation CMD % 15-18 
2 “ 

“cae bli o ‘art alee : See te 

ae vpn ca fe) ea ure anc Shrinkage MD% se 
ess baking time requirec Mallon $701" 1.41.9 

; mst 


001” approx. % 
34 Approx. Wgt. #/M 
0-0 Sp sq. ft./.001” 
gms/,001” 60-75 thickness 
WRITE FOR DUROK SAMPLE CARD | : Sp =e peretiel alae = Meena 
CMD = acrass the grain == Cross Machine Direction 


MITCHELL-RAND 


Chk MITCHELL-RAND INSULATION COMPANY, INC. 
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HEADQUARTERS 


Fiberglas Varnished Tape and Cloth A PARTIAL LIST OF M-R PRODUCTS Fiberglas Braided Slice 
Insulating Papers and Twines Fiberglas Saturated Sleeving, Varnished Tub Cotton Tapes, Webbing 
Cable Filling and Pothead Compounds Asbestos Sleeving and Taps linpregnated Varnish Tubing 
Friction Tape and Splice Varnished Cambric Cloth anc Ipe Insulating Varnishes of a 


CAPES 97 cts 


Transformer Compounds Mica Plate, Tape, Paper, Cloth, Tubing Extruded Plastic Tubing 
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FOR THE 


=> TIDAL 


That Great Wave of Modern Appliances, 
Radios, etc., that will use Indicator Lights— 








Gothard Lights 
ore an official re- 
quirement in the 
National All-Amo- 
teur Transmitter 
Contest. 


as a basic design utility. Your first considera- 
tion is an Indicator Light that will add qual- 
ity, as well as utility to your product. The 
Gothard No’s. 1142, 1143 and 1144 Indi- 
cator Lights will do this double job for you 
with the rich glow of long-life neon lamps. 
They have built-in resistors for use on 115 V. 
circuits that are easily changed or removed 
if necessary. Lucite cap adds to beauty and 
gives protection to lamp. Also available for 
Mazda No’s. 44, 313 and 1815 lamps. These 
Lights are tops in beauty, utility, quality 
and economy. 


Ask for catalog of other Gothard Lights. 








othard 


MANUFACTURING COMPANY 
2120 CLEAR LAKE AVE., SPRING*IELD, ILL. 


EXPORT DIVISION: 25 WARREN STREET, NEW YORK 7, N. Y. 


That’s where Levolier 
Switches come in. In tests 
they have taken over 168,000 
pulls — on and off — with- 
out trouble or a miss. Over 
a lifetime of actual service. 
Levolier switches are hand 
assembled and individually 
tested, and listed by Under- 


writers’ Laboratories. 


Use them in Fluorescent 
installations, individual light, 
or F. H. motor control. They 
are made in 3 to 10 ampere 
capacity, single pole, two cir- 
cuit, series multiple and 
three way pull. Ask your 
Electrical Wholesaler about 
Levolier Switches . . . Switch 
to Safety. 
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ments, cranes, presses, machine tools and other equip- 
ment. The device is claimed to give greater precision 
and flexibility than conventional push-button controls. 

Control action is as follows: Slow clockwise rotation 
of the control knob results in small-increment motor 
motion; slow counter-clockwise rotation of the knob 
causes similar reverse motor rotation, and rapid rota- 
tion of the knob causes corresponding faster motor mo- 
tion and more extended travel. Continuous forward or 
reverse rotation of the motor is obtained by depressing 
the knob and turning it slightly right or left. The de- 
vice (designated Pulsing Drive) operates on all standard 
currents and frequencies. Yardeney Engineering Com- 
pany, 105 Chambers St., New York 7. 


LOCKING BOLT 

The fastening device illustrated below, consisting. of a 
grooved pin and locking collar, is designed to produce 
a permanent fastening with tensile strength comparable 
to that of bolts, and shear strength equal to or exceeding 
that of conventional rivets. No lock washers, cotter 
pins or special nuts are required, and liberal hole size 
tolerance is allowed. 

Method of insertion, using either a pneumatic or 





hand-operated gun, is as follows: Pin is inserted from 
the back of the work, the collar is slipped on, and the 
driving gun (either hand-operated or pneumatic) is ap- 
plied with the jaws of the gun fitting the pull-grooves 
of the pin. In rapid sequence the gun draws the work 
together between the collar and the head of the pin; 
wire-draws the pin to a press fit in the hole when hole 
filling is required; swages the collar into the locking 
grooves in the pin; breaks the pin off flush with the 
collar ; and frees itself from the swaged collar. 

These fasteners (designated Lockbolt) are supplied 
in *4¢ in. diameter with grip lengths ranging from %e 
in. to 445 in. Diameters of % in. and 54¢ in. are to be 
added. Two types are available—one to replace rivets 
and close-fitting bolts, and the other to replace bolts in 
clearance holes. Huck Manufacturing Company, 2480 
Bellevue Ave., Detroit 7. 


CENTRIFUGAL-TYPE AUTOMATIC CLUTCH 

This automatic, centrifugal-type mechanical clutch is 
designed to eliminate sudden starting shocks in a wide 
variety of motor-driven equipment and appliances, in- 
cluding fans, air compressors, machine tools, refrigera- 
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You'll get best results, when designing to save 
weight, if you think in terms of magnesium 
right from the start. Working backwards from 
a heavy-metal design may result in less 


efficient construction. 

Designing in magnesium doesn't require a 
radical shift from standards you've been ac- 
customed to. Look at the page of recommen- 
dations reproduced above. A boss here, a fillet 


MAGNESIUM 


A page from American Magnesium’s newly 
revised book, ‘‘Designing with Magnesium” 


there, a little extra thickness; such rules are 
simple and, usually, good design in any metal. 

The book, “Designing with Magnesium”, 
and the advice of our engineers are yours for 
the asking. And when your design’s on paper, 
we'll gladly help you get the parts into pro- 
duction. Aluminum Company of America, 
Sales Agent for American Magnesium prod- 
ucts, 1715 Gulf Building, Pittsburgh 19, Pa. 
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SUBST DIOAR Y ALUMINUM 
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TOP QUALITY | 
AT LOW COST! 


DRAKE patents 
plus modern high 
speed methods and 
machinery go a long 
way toward achiev- 
ing the traditional 
excellence and econ- 
omy of our prod- 
ucts. It should pay 
you in better per- 
formance and lower 
costs to specify 
DRAKE for all of 
the Socket and 
Jewel light assem- 
blies you need. Ask 
for prices and the 
newest Drake Cata- 
log. 












A DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST., CHICAGO 22, ILL 


TRANSFORMERS | 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 


Given the description, and the electrical results 
desired, our organization should best be able to 
solve your new and difficult transformer problems. _ 








FORMER 
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CHICAGO TRANS 
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tion units, pumps, electric hoists, etc. 

The clutch is of the opposed shoe type, dual-spring 
balanced. Centrifugal principle is applied in the design 
se that below a predetermined rpm, the clutch idles, 
while over this rpm, the expansion shoes press out- 
wardly, thus contacting the friction lining of the outer 
drum. Complete disengagement is provided while idling, 
and positive engagement when driving. The clutch 





can be mounted direct on the motor shaft, and is suitable 
for use with the different types of standard drives. 

Two models are available—one for ratings from 
fractional to 3 hp, and the other ranging up to 6 hp. 
The 3-hp model has a drum diameter of 5% in. and a 
length of 2114 in. ; the 6-hp model has a drum diameter 
of 7% in. and length of 4% in. Salsbury Motors, Inc., 
4464 District Blvd., Los Angeles 11. 


BOX COVER FASTENER 
A self-retaining spring. steel clip for equipment box 
covers is designed to replace screws, nuts and rivets. 
Snapped by hand into a pre-punched hole in the sides of 
the box, the clip is easily flipped into a locked position. 
The cover is held firmly in place as shown in the illus- 





tration. To remove the cover, the clip is unsnapped. 
The clip is entirely on the exterior of the box and there 
is nothing to obstruct wires or other equipment inside. 
It is available in various wall thicknesses. Tinnerman 
Products, Inc., 2042 Fulton Rd., Cleveland 13. 


CLOSE-MATCHING BALLAST 


A line of ballasts for fluorescent lighting is described 
as featuring exceptionally close matching with tube char- 
acteristics, and is made available for both hot and cold 
cathode equipment. Design of the ballasts (designated 
AmerTran) is also claimed to produce reduction in 
flicker, end-blacking and premature burnouts. Quiet 
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| EASY-FLO BRAZING 


EASY-FLO brazing a part to a round bar, shaft 
or tubing is the fast, low-cost way to make as- 
semblies of the general character shown above. 
As compared to casting or machining from the 
solid, EASY-FLO brazing saves man-hours, machine- 
hours and metal. And it makes possible a combina- 
tion of dissimilar metals. If you have a metal join- 
ing problem of this or any other type send full 
details—we'll be glad to send our recommenda- 
tions. Keep EASY-FLO brazing in mind when you 


Mounting Collars, 
Gears, Sprockets, 
Cams etc., on Shafts 
or Hubs 


As products for domestic use again go into production, EASY-FLO, 
the war tested low-temperature silver brazing alloy, offers you a real 
opportunity to improve, speed up and lower costs on jobs like the 
part shown above —a steel sprocket brazed to a cast iron hub. 
It has won wide favor in making assemblies of this type, for these 
important reasons — 


1 — STRENGTH — Assemblies brazed with EASY-FLO are strong—as strong as 
solid metal. When necessary, joints can be taken apart as readily as they 
are joined. 


2 — FAST PRODUCTION — Any required production can be obtained by—(A) 
Assembling parts for brazing with EASY-FLO preplaced at the joint—(B) 
Using a fast heating method such as a multi-tipped oxyacetylene torch, 
furnace, induction heating unit or gas-air burners—(C) Using a set-up 
that moves assemblies rapidly to and through the heating station. 


3 — ECONOMY —Fast production plus the elimination of keys and keyways, 
set screws or threads combine to reduce costs to surprisingly low figures. 
With automatically controlled heating, brazing can be performed by unskilled 
labor. 


GET FULL EASY-FLO BRAZING DETAILS IN BULLETIN 12-A 
It will pay every designer and production man to have the metal 


joining information in this bulletin — information you can put to 
immediate and profitable use. Write for a copy today. 


& HARMAN 


82 FULTON ST., NEW YORK 7, N. Y. 


Bridgeport, Conn. * Chicago, Ill. * Los Angeles, Cal. « Providence, R. I. * Toronto, Canada 
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Industrial Condenser 
Oey ies 


NEW HOME 





THE WORLD’S 
MOST MODERN 
CONDENSER PLANT 


with these outstanding features 


* 1,000,000 VOLT RESEARCH LABORATORY 
*& VERY LATEST PRODUCTION EQUIPMENT 
* SPECIALIZED WAR-LEARNED TECHNIQUES 


From this NEW ultra-modern factory come 
capacitors carefully engineered and accu- 
rately produced. Staffed by skilled engineers 
and backed by 16 years of technical progress, 
Industrial Condenser Corp. is supplying 
capacitors for every application. If your speci- 
fications call for Electrolytic, Paper, Oil, or 
Motor capacitors, look to Industrial Con- 


denser Corporation. 








operation is cited as another feature. Strain on lead in- 





sulation is prevented by the special roll-turn lead-out, 
which is of the 2-way type to facilitate attachment to ex- 





terior or interior channels. American Transformer 
Company, 178 Emmet St., Newark 5, N. J. 


HEAVY-DUTY CARBON BRUSH 

Advantages of a special carbon brush developed for 
use with many types of high-speed industrial motors 
and generators include an exceptionally wide band of 
commutation, high stability, and ability to meet long 
service requirements. As a result commutator wear is 
said to be reduced and maintenance needs are brought 
down. This carbon brush (Grade No. 4029) is supplied 
as a standard single-piece brush or in the manufactur- 
er’s Multiflex design. Speer Carbon Company, St. 
Mary’s, Pa. 


BRAZIER HEAD STEEL RIVET 


The one-piece internally threaded and counterbored 
tubular rivet known as the Rivnut is now being made 
in steel. Originally it was produced only in aluminum 





and in a brass alloy. The new standard steel rivet is 
made in the following thread sizes: 6-32, 8-32, 10-32, 
12-24, %4 in.-20 thread; and %g@ in.-18 thread. Cut- 
away view shows a newly-iritroduced brazier head style. 
The B. F. Goodrich Company, Akron, Ohio. 


HIGH FREQUENCY AMPLIFIERS 

\mplifiers for radio and video receiver applications, 
for center frequencies between 30 and 70 mc with any 
bandwidth from 2 to 10 mc, have been developed espe- 
cially for use as intermediate frequency amplifiers in 
ultrahigh and superhigh frequency receivers. A typical 
unit has an overall gain of 100 db with a center fre- 
quency of 60 mc and a half-power bandwidth of 9.0 mc. 
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OR twenty-five years Lord has pioneered the 
science of vibration control and isolation. We studied vibra- 
tion, wherever we found it—vibration caused by regular or 
intermittent shock, by rotating parts, by impact, by concussion, 
by sound waves, by irregular and accidental shock. 

What we have to sell is relief from vibration —relief from 
its wear and tear on machines and men, relief from its attacks 
on quality and quantity of production, relief from its interfer- 
ence.with proper functioning of delicate instruments, and 
sound transmitting and receiving apparatus. 

Our research and experience proved that rubber, bonded 
to metal, used as the absorbing element, if correctly designed, 


it TAKES BONDED RUBBER Yc Shear 10 ABSORB VIBRATION 


LORD MANUFACTURING COMPANY 


ERIE, PENNSYLVANIA 
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we sell only ONE thing 





Gouded Kubler 
MOUNTINGS 


as to shape and size, stressed in free shear at predetermined 
deflections for specific applications, is superior to any other 
material because it combines almost unlimited controllability, 
with great elasticity. 

Today we use rubber, natural and synthetic, of many 
stiffnesses; we use steel, we use brass, monel, dural. But we’ re 
not selling any of these—we’re selling precision engineered 
vibration control and isolation. i 

The most important ingredient of any Lord Mounting you buy 
is—brains. You can’t buy them, either, except as they are em- 
bodied in the assured protection you buy when you make sure 
that the name LORD is stamped or molded in the product. 


* 
BUY VICTORY BONDS 
* 


Originators of Shear Type Bonded Rubber Mountings 
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MANY USES—BIG SAVINGS 


WITH 


CERRO “#" ALLOYS 


CERROMATRIX—250° F. For securing punch and die parts; an- 
choring machine parts; short run forming dies; eté. 
CERROBEND—158° F. As a filler for bending thin-walled tubing 
—melts out in boiling water. Also used for automotive end air- 
craft assembly jigs, forming dies, etc. 

CERROSAFE—165° F.—190° F. Used for proof-casting cavities in 
molds, forging dies; duplicate patterns; etc. 

CERROBASE—255° F. Used in electroforming dies, molds, etc. 
CERROTRU—281° F. Metal molds for wox patterns used to moke 
precision castings. 

CERROLOW—117° F.—CERROLOW—136° F. and CERROLOW 174° F. 


REPRESENTATIVES AND DISTRIBUTORS 


ANSONIA, CONN., Jackson Associates. 
BOSTON, MASS., Jackson Associates. 
snoOKYK, i PA. Castaloy Metal Sales Company. 
., Belmont Smelting G Refining Works. 
Products Co., Inc. 
DALLAS. “Metal Cc tion 
DETROIT, "arc Castaloy ‘Metal Sales Company. 
HOUSTON, TEX. Metal Goods Cc ti 
KANSAS CITY, MO., 
LONDON, ENG., Mininge . Chemical Products, Ltd. 
LOS ANGELES CAL., <asee Metal Sales Company. 
MILWAUK EE, WISC. ns. 
MINNEAPOLIS, Minin reontnere Machinery & Supply Co. 
MOLINE ILL., Sterling Products Co., Inc 
TORONTO, CAN., Canoda Metal Co. 
NEW ORLEANS LA Metal Goods Corporation. 
ST. LOUIS, mo, Metal Goods Corporation 


CERRO DE PASCO COPPER CORPORATION 
40 WALL STREET - - NEW YORK, N. Y. 


@ ANY MATERIAL 
@ ANY QUANTITY: 
@ ANY SHAPE 


Made to your specifications including 
modern, automatic heat-treating in 
our own plant; also spot welding and 
tapped assemblies. Send in your 
specifications or prints for prices and 
recommendations on small stamped 


M.D. HUBBARD SPRING COMPANY 


525 CENTRAL AVENUE ¢ PONTIAC 12, MICHIGAN 














Power supply for a typical amplifier includes +105 
volts d-c at 90 ma, +300 volts d-c at 20 ma, and 6.3 
volts a-c or d-c at 1.7 amp. External gain control re- 





quires 0 to —12.5 volts d-c at 1.5 ma. Sylvania Elec- 
tric Products, Industrial Electronics Division, 70 For- 
sythe, Boston, Mass. 


CORROSION-RESISTANT COATINGS 

Feature of a group of corrosion-resistant coatings 
(designated Alkacite), developed for a wide range of 
industrial uses, is the extremely small size of particles 
in the solid content—claimed to be only 0.001 micron. 
Unusually homogeneous films and thorough penetration 
of the surfaces are said to result, with consequent effec- 
tive protection against moisture, acid reaction, etc. 

Non-flaking and non-scaling characteristics of the 
films are cited for applications where conditions of ex- 
treme temperature changes are encountered. Electrical 
characteristics vary with the type of solvent used, but 
typical values show dielectric strength from 210 to 270 
volts per mil, dielectric constant from 2.8 to 3.94, and 
power factor from 0.020 to 0.033 per cent. Protective 
Coatings, Inc., P. O. Box 56, Strathmoor Station, De- 
troit 27. 


ULTRAHIGH FREQUENCY TRIODE 


Operating at full ratings up to 
250 mc, and at reduced ratings 
for higher frequencies, this re- 
ceiving or transmitting triode 
(TUF-20) is designed primarily 
for ultrahigh frequency mobile 
applications. It features a tan- 
talum plate and a power-conserv- 
ing instant-lighting, thoriated fil- 
ament. 

Tube characteristics are: Size, 
33% in. overall height by 1% in. 
maximum diameter. Grid to plate 
capacitance, 3.6 mmfd. Grid to 
filament capacitance, 1.8 mmfd. 
Plate to filament capacitance, 
0.095 mmfd. Amplification fac- 
tor, 10. Filament, 6.3 volts a-c 
or d-c at 2.75 amp. Maximum plate power, 750 volts 
at 0.075 amp. Plate dissipation, 20 watts. Approxi- 
mate driving power is 1.5 to 2.5 watts, and approximate 
carrier output is 40 watts (at 115 mc). Taylor Tubes, 
Inc., 2312 Wabansia Ave., Chicago. 
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TROUBLE-FREE 


Meden trends in design place increasing emphasis 
on the effectiveness and sales appeal of remote, 
electrically controlled products and systems. Allied's 
V5-200 solenoid valve will give your controls trouble- 
free, long life performance and assure the continued 
acceptance of your product. 


Stainless steel parts used wherever there is contact 
with the media not only increases the life of the valve 
but prevents any change in media due to oxidation, 
corrosion and other harmful effects. The use of soft 
seats precludes the possibilities of leaks. Coils are 
impregnated to withstand moisture. 


The V5-200 is smaller than ordinary solenoid valves 
of equivalent capacity. It can be used with COz, air, 
water, hydraulic fluids, and other media. 


ALLIED CONTROL VALVE COMPANY, INC. 






Allied manufactures valves for 


standard applications and has 
developed many special types. 
Allied engineers can help you 
select the correct valve for your 
new controls or may develop and 
suggest ways of using solenoid 
valves to modernize and improve 
your present controls. Write today. 
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eee in the highly special- 
ized field of engineered vibration 
and noise control, the Harris Products 
Company created and designed the 
widely used Torflex Flexible Bearings. 


Torflex Flexible Bearings consist of a 
tube or ring of rubber stretched 
longitudinally between two con- 
centric metal sleeves which prevent 
the rubber from returning to its 
original state. The pressure exerted 
by the rubber on the metal sleeves 
insures a high capacity mechanical 
bond between the rubber and metal 
under all operating conditions. 












Pe RUBBER 























Torflex Flexible Bearings come in a 
wide range of sizes, consequently they 
have many applications in various 
fields. They control and eliminate vi- 
bration up to 90%, increase perform- 
ance and efficiency of equipment 
and greatly prolong its useful life. 




































. Rerflex Furxieue coupuns 








or 


If yours is a problem involving 
vibration and noise drop us a 
line; our engineers will be glad 
to work with your engineers 
in its solution. 





CLEVELAND 4, OHIO 


Branches: 44 Whitehall Street, New York, 
General Motors Bldg., Detroit, Michigan 




















ARRIS 


RODUCTS CO.. 


PORTABLE VACUUM PUMP 

A portable, vacuum process centrifugal pump for lab- 
oratory purposes is made available for applications in- 
volving only 28 in. Hg. vacuum or less. The pump 
(known as HandiVac) is integral with a %4-hp, %-hp, 
or %4-hp motor. The first two models operate on single- 
phase, 60-cycle, 110-volt current. The %4-hp model is 
for single-phase 110- or 220-volt current. Providing 1 





to 4 cim, depending on the model, the pump features 
quiet operation, and no loss of efficiency with age. 

For short periods of operation no cooling water is 
required. For continuous operation, a small stream of 
water is stated to be sufficient. Typical performance 
data (for the 4%-hp model) are given as follows: 20-in. 
vacuum in 3 sec from plug-in time ; 25-in. in 5 sec; and 
28-in. in 10 sec. A separate pressure tank is provided 
to adapt the pump for pressure cycles. Weight of the 
pump ranges from 62 to 68 lb. Whittington Pump & 
Engineering Co., 245 S. Meridian St., Indianapolis, 4. 


WIDE-RANGE STROBOSCOPE 
A particularly wide range of frequencies is provided 
in this electronic stroboscope (Model 1200) making it 
particularly suitable for study of many forms of mechani- 





The instrument is described as incorpo- 
rating unusually precise electronic circuits and devices 
to control light intensity, pulse duration, etc. 

The range covered by the instrument is from 600 to 


cal motion. 
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Fixed Nuts Stay Put-BUT 


Even if your bolted assembly needs 
a fixed nut—remember that vibra- 
tion and wear will loosen all other 

rts unless you use a strong spring 
washer to expand and hold all parts 
tight as wear occurs. 


True, a good fixed nut will not 
move up or down on a bolt;—but the 
other parts of bolted assemblies in- 
evitably loosen because of bolt 
stretch, the frictional wear of metal 
on metal, burrs, flares, and the pul- 
verizing of paint, scale and rust. 

A live spring washer—a long- 
range spring washer—is absolutely 
essential if you expect your whole 
assembly to be held tight as wear 
occurs. The expanding spring ac- 
tion keeps up the pressure on all 
parts as friction loosens them. 

No matter what kind of nut you 
use—fixed or standard—be sure to 


specify a Kantlink spring washer. 
There is no substitute. , 

Originators of Kantlink the long- 
range spring washer. 


Originators of 


the long-range spring washer 
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Ryerson is a conveni 
over ten thousand dif er 
shapes and sizes of : 
4 forimmediate shipment. 
nearest Ryerson plant: Ch 
aukee, Detroit, St. Lou 
ti, Cleveland, Pittsbur 
‘Iphia, Buffalo,NewYo 


rar a Trea) Acca 


106 WEST 4TH ST ELMIRA, N.Y 








600,000 rpm (10 to 10,000 cps) in six direct reading 
ranges within an accuracy of + 3 per cent. Objects 
moving at slower speeds may be studied by using mul- 
tiple flashing rates. Although few machines exceed 
speeds of 100,000 rpm, the extreme range of the instru- 
ment is declared to be advantageous as multiples of the 
correct flashing speed may be employed, thus providing 
sharper definition. 

The control cabinet is 16% in. long by 834 in. high by 
934 in. deep. The light source itself is mounted in a 
probe measuring only 534 in. by 2 in. by 2 in. This fa- 
cilitates placing it close to small, inaccessible moving 
parts. The light probe cable plugs into a 5-prong 
socket on the front panel. Power input is 105-115-125 
volts, 50-60 cycles. Communications Measurements 
Laboratory, 120 Greenwich St., New York 6. 


DOUBLE-PURPOSE AMPLIFIER 


A compact video amplifier unit, operating on 110 to 
120 volts, 60 cycles, with a power consumption of 100 
watts, is designed for amplifying complex waves for 
oscilloscope observation and is also used for general’ 
laboratory applications as an audio amplifier, for tracing 
and measuring small radio frequency voltages, and for 
other similar purposes. 

Frequency response is flat within 1.5 db. of the 10 kc 
response from 15 cycles to 4 megacycles, and 3 db from 
10 cycles to 4.5 mc. Design provides satisfactory re- 


production of pulses on the order of 1 microsecond, and 
square waves at repetition rates as low as 100 a sec. 
Amplifier direct input (without probe) is approxi- 
mately 2.2 megohms of resistance in parallel with 40 
mmf, compared with 1.1 megohm in parallel with ap- 
proximately 18 mmf when the probe is used. Input is 
normally through a probe having an attenuation of 10 
times. .Output voltage is adjustable from zerg to 50 
rms volts with sine wave signals. For all operating 
conditions and control positions the ripple output is less 
than 0.5 volt. The unit weighs 35 lb. complete with 
tubes and probe. Dimensions are 734 in. by 9 in. by 
2034 in. United Cinephone Corp., Torrington, Conn. 


PRECISION STIFFNESS GAGE 
Lightweight and portable, weighing only 15 lb., this 
electrically operated gage is used for determining stan- 
dard values for the stiffness and resilient properties of 
flexible materials up to % in. thick. Materials such as 
cardboard, laminated plastics, light sheet metal, and wire 
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DAYTON V-BELTS MAKE POSSIBLE 
THE EXACT POWER TRANSMISSION 
DRIVE THE PARTICULAR OPERATION 
REQUIRES 


It makes no difference whether the machine you are 
designing is small and delicate, requiring a power drive that starts 
and runs smoothly, or a gigantic press, the power drive of which must 
withstand terrific shocks and strains, you can ensure dependable, 
efficient operation by specifying a Dayton V-Belt Drive. The scientific, 
three-point censtruction of Dayton V-Belts is the result of 40- years 
of research and experience in engineering specialized rubber products 
for specific industrial jobs. That’s why, whether the machine design 
calls for a fractional horsepower drive or a thousand horsepower 
drive, a Dayton V-Belt Drive will deliver every bit of power efficiently, 
quietly and ‘economically. A Dayton Power Transmission Specialist 
will gladly work with you on your power drive problem. Write. 
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Write for 
these two catalogs today: 
Catalog 280, a 384-page encyclo- 
pedia of V-Belt information. Lists 
millions of drive combinations. 
Catalog 150 gives you complete 


data on fractional horsepower V- 
Belt Drives. 


THE DAYTON RUBBER MANUFACTURING COMPANY 
Dayton 1, Ohio 


Dayton 
nwel9 ai 





PS SIGNAL 


Here are a few 


APPLICATIONS for 
SIGNAL MOTORS 


SHADED POLE 


RECTIFIERS 
UNIT HEATERS 
BLOWERS 
VENTILATORS 
COOLANT PUMPS 
A.C. - D.C. and 
Low Voltage D.C. 


MOVING PICTURE PROJECTORS 
DIESEL ENGINE GOVERNORS 
BILGE VENTILATORS 
ANTENNA REELS (Aircraft) 
UNIT HEATERS 


: (Ships and mobile units) 
BLOWERS 
(Ships and mobile units) 


SIGNAL ELECTRIC MFG. CO. 
MENOMINEE, MICHIGAN 


Offices in all Principal Cities 


Seb 0 


ep Ee TY 


can be tested. Direct readings of initial and normal 
stiffness are obtained. Resilience can be calculated by 
a simple formula. Gage can be plugged into any 115- 
volt, 60 cycle circuit. 

Basis of the design is a calibrated weighing system 
of the pendulum type. When the deflection switch is 
turned, deflection of the clamped specimen against the 
resistance of the pendulum weights is indicated on the 
calibrated scale in standard stiffness units. The face 


of the specimen clamp is mounted exactly on the center 


| of rotation, thus insuring constant test length of the 


specimen. 

The gage (designated V-5) is calibrated from 0 to 
100 stiffness units. Standard equipment includes three 
calibrated weights which, when mounted on the pendu- 


| lum stud, increase the range to 500, 1000 or 2000 units 
| respectively. Calibrated weights of 3000 and 5000 units 
| are also available. Attachments are provided for meas- 


uring materials in an extra-sensitive range between zero 
and 10 units. Taber Instrument Corp., North Tona- 
wanda, N. Y. 


CONTROLLED TEMPERATURE CHAMBER 

Controlled temperature, humidity and air circulation 
conditions over a wide range and within close, pre- 
selected limits are provided in the laboratory-type elec- 
trically operated control chamber illustrated below. Op- 


eration provides conditioned air in continuous forced 
circulation without undesirable draft. Dry bulb tem- 
perature of the air can be set in a range from —20F to 
+200F. Relative humidity range is from 25 per cent 
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rae [QOL suas Connedls for /aghs 


permanent connection. I7’s the clean way 
to do a clean job! Remember, too, that 
HYDENT connectors are of pure copper 
one-piece construction . . . further assurance 
of a strong, low-resistance connection. 
Worth investigating, isn’t it? Or, if your 
connection problems involve large cables or 
large quantities, ask us about the many other 
HYTOOLS and HYPRESSES. For complete 






Okay . . . continue soldering your small- 
wire connections, if you insist. 

But, we believe you'll quickly change to 
the Indent method of connecting . . . once 
you have the facts. Here they are: 

Indenting Burndy HYDENT connectors 
with the handy HYTOOL illustrated, will save 
you time, money, eliminate a messy soldering 
job, and assure you a perfect connection every 
time. You simply insert the wire into the connec- information write today to... Burndy Engi- 
tor barrel and indent with the HYTOOL. Indent- neering Co., Inc.,107-G Bruckner Boulevard, 
ing actually swages the two together, making a New York 54, N. Y. 





Headquarters for 
CONNECTORS 
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to 95 per cent. Under any set conditions of operations, 
| the dry bulb temperature is said not to vary beyond 
| + 1 C in any part of the chamber, while the atmosphere 
| will not vary over + 4 C from the wet bulb tempera- 
ture of the humidity required. 

Glass doors permit inspection of contents during op- 
' eration. Simple resetting of controls provide new 
equilibrium within 10 to 15 min. Model 12PR is 24 
in. by 24 in. by 36 in., and model 36 PR is 36 in. by 
36 in. by 48 in. Power requirements for these models 
is approximately 2.3 kw maximum. Tenney Engineer- 
ing, Inc., 26 Ave. B, Newark 5, N. J. 


















%& Make sure your product will give steady, unfailing, long term x 

performance in highly competitive reconversion markets. Equip = ELECTRIC HAND TACHOMETER 

with coils and transformers of correct electrical and physical lhe electric hand tachometer shown here uses no gen- 
characteristics such as produced at the Gramer Company and be naires — ‘ Pr ae ee bt ns : 
assured of INCREASED SALES through superior performance. erators or magnetos but incorporates an indicating unit 
Let us prove the Gramer pledge of “One Good Turn—or a operated either from batteries or from a 115-volt a-c 
Million” can mean quality, in any quantity, at the right price! power source. The tachometer head consists of a set of 








contacts operated by rotating shaft connected to the in- 

T K A nN S bE Oo Rk hA E R Ss dicating unit by a flexible electric cable. The indicating 
unit consists of a reactance circuit and a metering circuit. 

A ‘elle: cintety a8 file ceaieaed tane- A high degree.of accuracy. is claimed for this instru- 
formers, ranging in size from a few watts ment because the only two factors that influence the 
to several kilowatts capacity are regular readings are the speed of shaft rotation and the battery 


items of manufacture. Smaller units, such or power supply voltage. Normal wear on the mechan- 
as filament transformers, audio transform- 


ers and filter reactors are often mounted 
in channel frames either with or without 
side shells. 



















Isolation transformers and step-up or 
step-down transformers round out the 
comprehensive “Gracoil” line regularly 
produced by Gramer. 







(COILS ano CORE ASSEMBLIES | 


Every “GRACOIL” is wound to a speci- 
fied number of uniform turns from pre- 
cision gauged wire. Every “GRACOIL” 
is fully insulated, thoroughly impregnated 
and properly laminated when supplied as a 
complete transformer. The most rigid 
inspections and tests make sure that each 
—— is worthy of the name it 
bears 


ical parts have no influence on the accuracy of the read- 
ings. No gear or gear shifts are used; speed can be 
| changed while the spindle is rotating. 

The instrument has three rpm ranges, covering 100 
to 10,000 rpm. There are six fpm ranges, lowest 10 to 
200, and highest 500 to 10,000. Both clockwise and 
counter-clockwise rotations can be measured. It is 
possible to use a number of contact heads with a single 
indicating unit, by means of a selector switch; or any 
number of indicating units may be attached to a single 
head. The indicating unit may be arranged as a re- 
cording unit if so desired. Metron Instrument Com- 
pany, 432 Lincoln St., Denver 9, Colo. 




























COIL & CORE ASSEMBLIES INCLUDE: 


Armature - Field - Choke - Balance - In- | 
duction - Magnetic-Reactance - Re- 
sistance - Solenoid - Relay - Telephone. 








RELAY ene FASTENER DATA SLIDE-RULE 


WR ITE Let competent “GRACOIL” engineers make Standard AN data for screws, bolts, washers and 
specific recommendations for you. other fasteners, are obtained with one reading on a com- 

| pact slide-rule. Dimensional and engineering data such 

THE GRAMER COMPANY | as threads per inch, major or minor diameters, pitch 
. ; T, | diameters, rated strength of bolt in Ib., etc., are given 
Clectrical Coils and Jransformers | for range of sizes from No. 0 to 1% in. The rule is 
2734 N. PULASKI RD. CHICAGO 39, ILL. U.S.A approximately 6 in. by 3% in. and is plastics-faced. The 





Elemoto Sales Company, P. O. Box 62, Teaneck, N. J. 
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ORIGINAL EQUIPMENT Engineers and designers will find here electrical and 


mechanical characteristics of original equipment motors 
that will facilitate their specification when designing 
machines, appliances and equipment. Local addresses 
of motor manufacturers will be found in the advertise- 


ments elsewhere in this or im previous issues. 
SPECIFICATIONS 


Continued on second page following « 


A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 


General Motors Corp. 


Mfg. Corp. 


Inc. 


Century Electric Co. 
Delco Appliance Div. 
Eastern Air Devices, 
Eicor, Inc. 

Electrical Engrg. & 


Dumore Co. 


Bodine Electric Co. 
Burke Electric Co. 


Barber-Colman Co. 
Brockmeyer Co. 


Baldor Electric Co 


Alliance Mfg. Co. 


The Brown- 





| Miniature, under 1/50 hp. 
~ Fractional, 1/50 to 1 hp 

Integral, 1 to 7 '¢ hp. 
‘Larger than 714 hp. 


| 

| 

| 
VS 


HORSE- | 
POWER | 


Shunt and Compound 
s Series _ 
_ Split- phase induction _ 
_ Repulsion start- induction | run 


~_Repulsion_ 


ie apacitor start- induc tion run 


ie ‘apacitor 





Squirrel cage 


_ Polyphase wound rotor 


_ Shaded pole 
~ High cycle 





Sak ret hae ae fot Loe 

| | | ss 
_ Constant | ae a > ! a : or . ABC 
_ Synchronous : 7 it Ra a | B i —_ 


~v arying ie : ea: ae s i gk ‘1D | = ¥ | “BC D | 
__ Adjustable we - 1 aa , } AC | ys = 
: ae |- 


~~ Multi-speed ra | ay 








— 
A 
- 
a5) 
= 
= 
=~ 
N 

—_ 


A—Normal torque, normal 
starting current 


B —Normal torque, low 
ee current 


—High torque, low 
| castien current 


l D- " High slip 


E—Low starting torque, 
| normal starting current 


‘F—Low starting torque, 
| low starting current J ! ae) ae. ae LZ 
Tora ue ! ; J A ABC BCD ABC 


Classes 





Squirrel Cage 




















~ Reversing pl ‘ aes. oe > “-< ABC _ ABC BC _ ABC 


~ Low y voltage—®6, 1 12,32,etc. | e A — c G 


Open, self-ventilated AC f 5 he oe : ABC BCD ABC 
~ Splash or drip-proof AA Wav —— ABC BCD | ABC 
Totally enclosed | AC’ } ABC | ABCD | ABC | BCD | ABC 
External fan-cooled _ ee eae ABC | BCD | AB 
~ Explosion-proof oa ee % a ~ 1 An i 
~ Separately ventilated aon! a P 


Horizontal AC ; / ABCD | ABC BCD 
Vertical ‘ a. | aa 1a ABCD | ABC | BCD 
~ Flange or face , cc, | aa y ABCD | ABC | BCD 
Bracket ; 3 Te a od at ABC | BCD 
“Resilient | ABC | | ABCD | ABC 
~ Shaftless i : ~| AB | BCD 


Sleeve S34) _| ABCD | ABC | BCD_ 
Ball | ABC __| ABCD | ABC | BCD | ABC 


OPERATING 
CHARACTERISTICS 























BCD 


am FRAME 


+ 
x 
































| MOUNTINC 











me apered and straight Toller cos kee ‘ | : BCD BC 
~~ Sleeve, self- lubricating ’ ? oe 4. D 

~ Sealed ball or roller : Aamk 1a ; tae) fe 

_ Speed reducer (geared) f AC | ABCD ABC | 

Clutch ‘- ! A: | | 

~ Brake ae | —“e- t; cr ABC | BCD | ABC | 


— sasanesensintaventnmnenasmtigsiniios tai 7 - ” | ——— ene famine fediegsentnniomets 


_ Governor control i Oe ws A ACD .- Wee 


_ Temperature- protec ted ; | ; <i 1 ACD ; mao ~ BCD 











BEAR- 
INGS 





ae 


_ABC 

















~ Brush- lifting 
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MELMAC* PLASTIC 1500 
A NEW DIELECTRIC MATERIAL 


ME Mac plastic 1500—another of Cyanamid’s insulating materials 
—is a general purpose, arc-resistant industrial plastic for use in elec- 
trical parts, switchgear, circuit breakers, terminal blocks, automotive 
and tractor ignition parts, and similar applications. Its high die- 
lectric strength, arc resistance, and non-inflammability help assure 
uninterrupted performance of electric equipment in spite of dust, 
dirt, humidity, or other adverse service conditions. * 





Me mac 1500 is a wood-flour-filled material, readily moldable in 


existing equipment by either compression or transfer methods. Double-pole control switch and other in- 

- ; . 2 ¥ ‘ . < sulating pieces for electric control boards 

Further information on this new industrial plastic, with its excel- molded of MELMAC 1500 will give long, 

i efficient service because of the material's 

lent combination of physical and electrical properties, will be Sigh cen eesieteanen, Sete wenENS Gane 
/ w moisture absorption. 


supplied promptly. We shall also be glad to work with you on its 


adaptability to your dielectric requirements. * Reg. U. S. Pat. Off. 


AMERICAN CYANAMID COMPANY 


PLASTICS DIVISION 
30-36 ROCKEFELLER PLAZA : NEW YORK 20, N.Y. 


TYPICAL PROPERTIES OF MELMAC 1500 
GENERAL PURPOSE, ARC-RESISTANT INDUSTRIAL PLASTIC 





For ciruit breakers, switch boxes, the high 
dielectric strength of MELMAC 1500, plus 
its resistance to damage from electric arcs, 
will insure increased life and dependability. 
Specific gravity 
Pence GUO EE soc cc vsveccesrccccccts CP vewaveuei ces 
fi Shrinkage, In./in. (4 x ¥%4" disc) 
1 Mold, Immediate 
After 8 hrs. @ 220° F 
Total aging shrinkage 48 hrs. @ 220° F 
Water absorption (%) 
Arc resistance (ASTM) secs 
Dielectric strength (.080’’) 
Room temp. (S/T) v/mil 
100° C. (S/T) v/mil 


Cyanamidl lastics © ———= 
Beetle - Melmac - Melurac | 
© Laminac - Urac | 
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ORIGINAL EQUIPMENT 


@: MOTOR (): ( 


SPECIFICATIONS 


Continued on second page following » 


A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 


Motors Co. 


Inc. 
Howell Electric 


Mfg. Co. 


Co. 


Electric Indicator 
Electric Motor Corp 
Electric Specialty Co. 
Emerson Electric 
Fairbanks, Morse 
General Electric Co. 
General Industries Co. 
Hansen Mfg. Co. 
Haydon Mfg. Co., 
Janette Mfg. Co. 





es Miniature, under 1/50 hp. ABCD ACD ea : 5 i ACD 
Fractional, 1/50 to 1 hp. | ABCD | CD | AB ; AB ABCD 
Integral, 1 to 74 hp. as - Ser ABC ; ABC ABC 


| 
~ Larger than 7! 5 hp. ey a me “6 ABC 
Shunt and Compound 
Series 
Split-phase induction 
Repulsion start-induction run 
Repulsion 
~ Capacitor start-induction run 
( capacitor 
Squirrel cage 
Polyphase wound rotor 
Shaded pole / 
High cycle a | | A | AB 


Constant | AS , ABC 
Synchronous : | 7 7 AB 
| Varying ee a, — , A AR 

Adjustable | AC > | ABCD 
~ Multi-speed ig 7 AC 7. 






































— 
~ 
+ 
5} 
ty 
A 
= 
nN 
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| A—Normal torque, normal 
starting current _ oe a | | AB 
B-—Normal torque, low 
starting current _ 7 A | ! | B 
C—High torque, low : 
starting current : _: | AB 
D—High slip | | B 
E—Low starting torque, : 
normal starting current | &. B 


| F—Low starting torque, | 
low starting current | as | B 


~ Torque 4 | ~ ABC 
~ Reversing _| ABCD | CD | ABCD | 2B | ape 
~ Low voltage—6, 12, 32, etc. | ABCD | ACD : ag | a 
Open, self-ventilated | AB a ABCD | ABCD 
~ Splash or drip-proof , I 5 AC “ABCD ABCD 
~ Totally enclosed ‘| ABCD | ACD | ABCD ABC 
~ External fan-cooled 25 i a _ABCD BC 
~~ Explosion-proof - ] C I ABCD A ABC 
Separately ventilated " ABCD A B AC 
Horizontal AC ABCD ABCD 
Vertical - > | ABCD “ABCD 
Flange or face ABCD ABC 
~ Bracket ACD | ABCD ' | ABC 
Resilient he 
a ee | BCD | ABC. 
| ABCD ABCD 
ABCD “ABCD 
Tapered and straight roller 83, = BC 
~ Sleeve, self-lubricating : E 4 


Squirrel Cage 


Classes 





OPERATING 
CHARACTERISTICS 





FRAME 








| MOUNTING | 














BEAR- 
INGS 














Speed reducer (geared) | ACD ABCD | 5 | ABC 
Clutch . | - | J , 
Brake ABC | Cc _ ABC 








( iovernor control ia ‘| = ; c ‘ ~ Yes 
Temperature-protected an as : ABCD : 5 ABCD | 
Brush-lifting | AB 





SPECIAL 
FEATURES 
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New EEMCO design for 
opening and closing 
automatic doors 


Ideal characteristics of a modern automatic door 
—gentle starting, then fast, sure door travel and non- 
slamming closing —are provided by this new EEMCO 
design. It’s a husky unit, resistant to vibration damage, 
with built-in thermal protection against damage from 
overload when door is accidentally blocked. 


Here are some of the other important advantages 
of the EEMCO door actuator: it’s instantly reversible; 
it can be overridden easily in case of power stoppage; its 
characteristics can be modified by a simple cam adjust- 
ment to meet various conditions. 


We will be glad to send you more details on this 
new unit, as applied to door actuation for railroad, sub- 
way, PCC, and other cars, as well as marine and sta- 
tionary land uses. 


TECH NETCAL DATA 


250 inch pounds starting torque, 170 inch pounds 
average torque at 105 rpm. Operates on 32 or 64 volts 
d-c, or 110 volts d-c. Unit can be modified to operate 
on 110-volt, single-phase a-c. Incorporates magnetic 
clutch, thermal protection, 3 limit switches operated by 
adjustable cams, double-reduction gears from motor to 
output shaft, and triple-reduction gears from motor to 
limit-switch cams. 


SEND FOR YOUR COPY OF THIS 
NEW CATALOG 
“Custom-Built Motors for a World of 
Needs” is now available. Send for your 
copy. At the same time, if you have a 
generator or motor problem, get the help 
of experienced EEMCO engéneers in its 

solution. 


ELECTRICAL ENGINEERING & MFG. CORP. 


4606 West Jefferson Boulevard, Los Angeles 16, California 


JANUARY 1946 








ORIGINAL 


EQUI! 


& MOT 


SPECIFICAT 


PMENT 


R OO 


ONS 


Continued on second page following ® 


| 


tlec. 


A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 


General Motors 


Co 
Co. 


Master Electric Co. 
Ohio Electric Mfg. 
John Oster Mfg. Co. 
Packard Electric Div. 
Peerless Electric Co. 
Robbins & Myers, Inc. 


Leland Electric Co. 


Lamb Electric Co. 


Redmond Co., 


Kingston-Conley E 
Kurz & Root Co. 


Miniature, under 1/50 hp. | ACD 
~ Fractional, 1/50 to 1 hp. a | ABCD 
Integral, 1 to 7} hp 
Larger than 7 }4 hp 


ACD "= 
ABCD. 


POWER 
POWER 


Shunt and Compound 
Series Ks : 
~ Split-phase induction 
~ Repulsion start-induction run 


| Repulsion 

~ Capacitor start-induction run 
e Capacitor 

~ Squirrel cage 

~ Polyphase wound rotor 

~ Shaded pole ; 


High cycle 


Constant 
Synchronous 





__ Varying 
_ Adjustable 
Multi-speed 





= 
_ 
- 
a 
n 
— 


\ —Normal torque, normal 
starting current 


B—Normal torque, low , 
starting current 


| C—High torque, low 
| starting current _ 
D—High slip _ 


E—Low starting torque, 
normal starting current 


a starting current = mm =. \ A 
~ Torque ————- 
~ Reversing 
~ Low voltage 6, 12, 32, ete. 


Open, self-ventilated : ABCD | ABC | ABC | ABC | ACD ABC 
Splash or drip-proof : ; ABCD ABC p 4 ABC | ABC PAY a Sree ABC 
~ Totally enclosed ee AB ABCD | ABC | ABC | ABC | ACD | AB | 

External fan-cooled . q ABCD ABC | ABC | B 
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xc} ACD | AB 
ACD | ABC 





_ABCD _ 
|__ABC 
| ABCD 





ABCD | ABC | ABC | ABC |_ 


a eae C 


Explosion-proof 
Separately ventilated ABCD 


Horizontal ! 2 ABCD ABC 
Vertical aa : ABCD | ABC | ABC ABC 
Flange or face ae a : ’ 2 ABCD _ | _ ABC a BC : | ABC : 
Bracket ABCD ABC | ABC ABC | 
Resilient me. —? | ao) a Te A | ABCD 
Shaftless ee aie re a oe ae AB hr rs 
rea ABCD ABC ABC | ABC | | AC ABCD 
a) eee ~ | AB | Cy ABCD | ABC | ABC | ABC | C | ABCD © 
Tavered and straight roller ‘ ee et ee 
Sleeve, self-lubricating Ss 

Sealed ball or roller 


ABC ABC : 1 AC ABCD 
“ABCD _ 
ABCD _ 
ABCD | 


| MOUNTING | FRAME | 


a |= 


INGS 





BEAR- 


BED} ; ar ae + _ ABCD — 
=, ABCD 








Speed reducer (geared) i ACD 
Clutch F 

Brake 
- Governor control 

<< —r - 

Zs I emperature-protected 
= Brush-lifting _ 
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Five years ago no one dreamt of using solenoids 
for the jobs they’re doing today. 

In many applications Namco Solenoids are re- 
placing gear trains, levers, linkages and other 
complicated mechanisms for automatic operation. 
And they’re giving trouble-free, dependable per- 
formance—at a saving in both space and expense. 
What’s more, remote ¢ontrol is no trick—opera- 
tion is through wires, not pipes or shafts—to any 
point, however inaccessible. 

We've engineered Namco Solenoids to operate 
hydraulic valves, apply brakes, engage clutches, 
close switches, operate safety devices and do many 
other similar tasks. But don’t think of 
solenoids as a stock commodity, to be 
bought off the shelf. Each of these jobs is 
a specialized problem, calling for a spe- 
cialized application—with the engineer- 
ing help of an expert. 

Take the push-type solenoid illustrated, 





Here’s the Modern Answer 





to 


AUTOMATIC 
OPERATION 


for example. In it we’ve incorporated a leather 
saddle to cushion the return blow of the plunger. 
By eliminating the clips or pins commonly used for 
this purpose we distribute the impact, absorb the 
shock and cut down noise. The result is the addi- 
tion of literally millions of contacts to the sole- 
noid’s life. 

That kind of engineering “know-how” comes 
only from experience. That’s why we say, if you 
haven’t yet adapted solenoids to your product, 
come to us. We'll help you engineer the size and style 
best suited to your job—and the terminal blocks 
that go with the housing or mounting selected. 
Like more details? We’re ready to 


serve you. 


Ask for Bulletin EM 46. It gives complete de- 
tails on Namco “Stellite-Welded” Solenoids— 
built-in sizes with ratings from 24% to 25 
pounds, push or pull, 1” stroke. 


ea 


170 EAST 131st STREET CLEVELAND 8, OHIO 










ORIGINAL EQUIPMENT 


G MOTOR 0): (0 


SPECIFICATIONS 


Products, 
Electric 


Mfg. Co. 


A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 


Corporation 


Inc 
Co. 


Valley Electric Corp. 
Wagner Electric Corp 
Warren Telechron Co. 
Westinghouse Electric 


Signal Elec 

Small Motors, Ine 

F. A. Smith Mfg. Co., 
Speedway Mfg. Co. 
Star Electric Motor 
Victor Elec. 

B. A. Wesche 
Wincharger Corp. 


Miniature, under 1/50hp. =| ACD | ACD | ACD | ACD | |_ ca or 2a | 
__ Penstional, 1/88 to 1 hp. ACD ACD*® | ACD cD ABC ACD ABC. | ABC | ABCD 


__Integral, 1 to 7 1g hp. on Ek. t 2 AB ABC. ABC 
~ Larger than 74 hp. ea "| ; | AB ABC ABC 


THORSE- 
POWER 


Shunt and Compound : : :D_ ; : ABC | Cc 
_ Series : ; 7 | oS ACD | | ABC | ACD 


~ Split- -phase induction 

Repulsion : start- induc tion run : : | ; : | | ! | ABC 
~ Repulsion <u ; , 
Cc ‘apacitor sta start- induc ‘tion run : oar = eee a oe / | ABC 
Pe __Capacitor , i a all i ; : ABC 
~ Squirrel irrel cage Sie ; ; ra, 4 = ABC 
‘Polyphase wound rotor” | a — ABC 
~ Shaded pole — 7 ee ae 


High cycle 


Constant 


| "Synch nchronous 


V arying 


Adj justable 2h - 
Multi-speed 


| 
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A—Normal torque, normal 
reo current 


B—Normal torque, low 
starting current 


C—High torque, low 
_starting cu current AB 
D—High slip ; AB 
E—Low starting torque, 
normal starting current AB 


_AB _AC ‘Db 
| _AB ; 


. 
* 


AB 
B 


RISTICS 


Squirrel Cage 


Classes 


Ib-in, or less at 1 rpm. 


B 


? 


| F—Low starting torque, 
| low starting current | AB B 


~ ‘Torque i" AB ; 6 a 2 BCD | 
Reversing os | 2 AB > ; : ! ; AB 3 _A BCD. "ee 
~ Low voltage—6, 12, 32, etc. » cD AC , | ABC ; cD cD 


| Open, self-ventilated ; AC ABCD AC AC ABC. ABCD | CD 
Splash or drip-proof Ae ~ | ABCD 7 _ ABC ABC | CG 
~ Totally enclosed | ACD | ABCD] ACD |__| ABC “ABCD | C 
| External fan-cooled ~ | ACD | ABCD 7 | BC | ABC | 
‘Explosion-proof : ABCD| | ~ | ABC is ¥ a TT 4n0 


ion - -- —______— | — — ~ —--~ -|}— _ - —= 


Separately ventilated ABCD BC ! ABC BC | 
| — 
Horizontal _ ACD | ABCD | AC ACD | ABC AC ABC ABC | ABCD | ACD 


~ Vertical , 7D | ABCD | ACD ABC A ABC > | ABCD AC 
Flange or face 1 a ABCD | . pS ee ABC a >: | ABCD 
Bracket ‘(D | ABCD ee ABC | eA ae > | ABCD | ACD 
Resilient -ABCD | <a ABC - |): ae nib C 
| Shaftless =<. * ‘i : Ta 4 F aa | 


Sleeve | AC ABCD | ACD | ACD | ABC | sa ; ABC | ABCD | CD 
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Timing motors 
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I Ball Dare -| ACD | ABCD | ACD | ACD | ABC | ; ABC | ABCD | CD 
|- sore a ilicicereeoneceelie , meade a 
| 
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Tapered and straight roller T | : i < C 
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Sleeve, self- lubricating — : 7 ABCD 9 = ies ; he * at 
| Sealed ball or roller ABCD | a 
Speed reducer (geared ) ; ABCD AC. / ; | ABCD | 
ae os 2 | | 2 oe 
Brake ¥ cae Sa | ABC _ ABC | ABC 














Governor control D 
Temperature- protected :D | ; | ; 7 | ABCD 


~ Brush-lifting 
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DIEFLEX 
PRODUCTS LIST 


MADE WITH BRAIDED COTTON 
SLEEVING BASE 


VTA Grade A-1 Magneto Grade Varnished Tubings 
VTA Grade B-1 Stendard Grade Varnished Tubings 
VTA Grade C-1 and C-2 Heavily Coated Saturated 


Sleevings 
VTA Grade C-3 Lightly Coated Saturated Sieevings 
Heavy Wall Varnished Tubings and Saturated Sleevings 
MADE WITH BRAIDED GLASS 
SLEEVING BASE 
VTA Grade A-1 oe Grade Varnished Fiberglas 
v 


ings 

VTA Grade B-1 Standard Grade Vernished Fibergias 
Tubings 

VTA Grade C-1 Extra Heavily Saturated Fibergias 

VTA Grade C-2 Heavily Saturated Fiberglas Sleevings 


VTA Grade C-3 Lightly Saturated Fibergles Sleevings 
and Silicone Treated 


Varnished Tubings and Saturated Sleevings 


Ease of handling in the shop and permanence in the finished assembly 
are features of Dieflex varnished tubings and sleevings which designers 
and production men appreciate. 

Dieflex Products are a decided aid in manufacturing —the smooth in- 
side treated bore is easy to thread—prevents snagging—facilitates telescop- 
ing. The roundness and non-flattening qualities — extreme flexibility and 
non-fraying qualities, give maximum workability and protection. The 
Fiberglas grades give permanence. Its complete varnish impregnation gives 
excellent protection against moisture, oils, and chemicals and provides 
maximum electrical insulating qualities. 

Obtain the finest varnished tubing products by specifying Dieflex 
They meet or surpass V. T. A. and A. S.T. M. standards. 





LOOKACHO 


for the solution of your 


Conventional Types or Specials... 


Hundreds of switch problems are being solved 
the ACRO way because the ACRO-SNAP en- 
gineering design with its patented beryllium 
ROLLING SPRING permits countless variations in 
shapes and sizes. With the ACRO, you can design 
for greater COMPACTNESS and longer life. Mount 
them vertically, horizontally, or at any angle— 
singly or in multiples. Pressure ranges from 
2 GRAMS to 1% Ibs. Open blade, button, leaf 
bracket or fully enclosed types. Ratings: 10 and 
15 amps. at 125 volts A.C. Circuits: single pole, 
normally open, normally closed and double 
throw. Send us details of your problem now if 
you want better switch performance with prompt 
service. 


Cie te eae ae ee 


1317 SUPERIOR AVENUE, CLEVELAND 14, OHIO 
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Die Castings in 
Electrical Control Apparatus 
(Continued from page 111) 


drive plate as a sand casting (left) and as a die casting. 
The sand casting required complete machining to finish, 
the die casting only flash removal. An insert is cast 
into place in the center hole, replacing a pressed-in insert 


| which was used in the sand casting after the sand cast 





part was bored. Thus the boring operation is totally 
eliminated in the die casting. Ten holes were jig drilled 
in the sand cast part, whereas all are cored to size in the 
die casting, including countersinks on four holes around 


| the boss. The weight of the die casting and of the sand 


Cannon Electric 
Fig. 13—Exploded view of a type AN3101 aircraft 
connector, showing the coupling nut; die-cast, split, 
aluminum-alloy barrel; retaining ring; large and small 
silver-plated brass pin contacts ; and die-cast solid body. 


casting is approximately the same; however, the die 
casting is considerably cleaner in appearance. 

Die casting of electric connector shells, Fig. 13, is 

preferred because of the speed obtainable over sand cast 
methods. After the rough castings are finished and 
flash removed, the shells are subject to various finishes 
depending upon the requirements. For some time the 
standard finish on the majority of die cast aluminum 
connector shells for aircraft application has been sand 
blast and clear lacquer. This finish is moderately re- 
sistant to corrosion. However, of late the practice of 
tin plating with clear lacquer finish is becoming stand- 
ard. The tin plate finish is superior in corrosion resist- 
ing properties. 
_ Other die castings of this type are anodized, and cov- 
ered with wrinkle paint where it is suitable. Many other 
special finishes have been developed for peculiar tropical 
conditions encountered by the military forces in the 
course of the war. 

Aluminum alloy has been the universal metal for air- 
craft connectors because of its light weight and adequate 
strength for the purposes. Zinc die castings, however, 
are extensively used in connectors where the weight 
factor is not so important. 


MIT to Issue 28-V olume 
Radiation Technical Series 

Results of five years of wartime development in radar 
research by the Radiation Laboratory of Massachusetts 
Institute of Technology will be made available in a pro- 
jected series of publications sponsored by the institute 
in behalf of the Office of Scientific Research and De- 
velopment. The Radiation Laboratory Technical Series, 
as it will be known, will comprise 28 titles and a gen- 
eral index, and is expected to prove an invaluable source 
of information for postwar developments. 
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y electre rces and to 

the al htiman machines of modern industry is Amphenol’s job 

 —just as linking together the complex circuits of bombing plane 

sections or radar units was our war assignment. Vacuum tube 

control of manufacturing and processing operations already has 

made sensational progress .. . Future possibilities of electronics 
seem unbelievable. 

Amphenol’s precision connectors, fittings, and other electrical 
parts, assure functional dependability for all types of electronic 
applications. Amphenol engineers have a rich background of ex- 

perience in designing and adapting the right components 
for electronic needs. For detailed technical information ask 
for the special Amphenol Catalog of radio and electric 
components. 


—- 
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You Will Be Using These Important Industrial Applications 
of Electronic Principles 
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CONTROL 
of operating conditions 
or quantity in manu- 
facturing, processing 
or production. 


STANDARDIZING 
electrical currents and 
regulating quantity or 
processes to standards. 


MEASUREMENT 
of time, conductivity, 
color, etc.,—also analy- 
sis of light, noise, etc. 


SAFETY, 
to indicate hazards to 
personnel and equip- 
ment and to warn of 
dangerous conditions. 


HEATING, 
dielectric or inductive, 
for drying, steriliza- 
tion, melting, harden- 
ing, etc. 


MISCELLANEOUS, 
unlimited uses with de- 
vices for weighing, 
counting and many 
types of inspection. 


AMERICAN PHENOLIC CORPORATION 


Chicago SO, Illinois 


In Canada « Amphenol Limited « Toronto 


Connectors (A-N, U.H.F., British) ’ Cable Assemblies ° Conduit 


(Flexible) « Fittings 


Cable « Radio Parts 


e Plastic Products 


203 
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| AMP — for 
pilot service; 
vending ma- 
chines: tem- 
perature regu- 
lation; fire 
alarms. 


Brcakalle MERCURY 


SWITCHES 


5 AMP — 
for water 
systems; 
pumps; 
hair dry- 
ers: elec- 
tric scales; 
actuating 
devices. 


20 AMP — for 
elevators; con- 
veyors; blue 


10 AMP — for 
oil burners: 
water heaters: printing ma- 
feed and speed chinery: stok- 
controls; farm ers; safety 
machinery; rail- devices; com- 


Totally enclosed, 
hydrogen charged — 
DURAKOOL'S Par- 
ented construction in- 
sures millions of 


road signals. 


Double Throw Unit O 


Also Available 


munication 
systems. 


f 


Testing Packing Methods 
(Continued from page 125) 


The current through the unit is adjusted to give approx- 
imately full-scale reading on the instrument. The mo- 
tor is then started and the instrument reading is ob- 
served as the speed increases. When the deceleration 
corresponding to the setting of the unit is reached, the 
instrument reading will drop to one-half value. This 
indicates that the circuit is open one-half the time and 
results from the fact that as the arm rises during one- 
half the revolution, gravity acts against the acceleration, 
causing the contact to open. This then gives a very 


contacts without fail- 
-— of ne pert. 
plosion «proof Deceleration ,number times gravity 


utely silent! j 20 35 30 35 40 
Here are mercury Ft 

switches adaptable to "| 

almost any control 
job. Try them! See for 
yourself their superior 
performance. 


All sizes furnished 

with or without stand- 

ard tilting mechanisms. 

Qeick deliveries! 
Vrite us today. 




















65 AMP — extra 
heavy duty: ideal 
for motor starting 
and other types of 
tough jobs — no 
relay required. 


35 AMP — for 
motor starting: in- 
dustrial furnaces: 
oven controls: 
mining machinery 
— built for heavy 
loads. 


DURAKOOL, INC. ~ 


ELKHART, INDIANA 
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FOLDING DOUBLE CUPPED 
* WASHER LUGS * 


A SIZE and TYPE for every need! 











— 


EASY a 
To — TOOLS 
APPLY as REQUIRED 




















Fig. 8—Experimental results in measuring the decel- 
eration of gyroscopic instruments protected succes- 
sively. with five different methods of packing. 


convenient method of determining the exact speed corre- 
sponding to the setting of the unit. Substituting the 
value of N in the foregoing expression, the value of de- 
celeration can be calculated. If the value is too large the 
tension on the spring can be reduced and the calibration 
rechecked. If the value is too low, the spring tension 
should, of course, be increased. 

After once having been calibrated, the instrument is 
quite stable and does not require checking at frequent 
intervals. 

A complete evaluation of a material to determine its 
cushioning would involve a consideration of the loading 
per unit area of the material, the depth of the material 
used, the resilience of the material, antl the density with 
which it is packed, 

As a rough example, the following comparison was 
made. A two-pound weight (41% XX 3% in. area) was 


KRUEGER & HUDEPOHL 


Solderless Terminal Lugs and Connectors 
THIRD AND VINE STS. CINCINNATI 2, OHIO 
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" There is no substitute for engineering. Nationally 
ognized engineering talent .. . PLUS exclusive equipment, 
careful materials control, and exacting inspection... . 
explain PLASTIC’S amazing achievements in the design 
and production of thermoplastic insulated wire and cable. 
This engineering "know how" is at your command 

for today's planning or tomorrow's production. Write for 
complete information and samples engineered to fit your 
particular requirements. Remember .. . when. you're thinking 


of PLASTIC you're thinking of US! 
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DEVELOPED AND MANUFACTURED BY 
THE AMERICAN BRASS COMPANY 
WATERBURY BRASS GOODS BRANCH 


We 
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Check the advantages... 


These seamless, patented Radio Pins are uniform in 
size, with smooth surfaces for smooth operation. 
In staking, the ends roll over easily and without 
splitting. When molded into composition parts the 
closed end keeps out the molding compound. 

If you use pins for vacuum tubes or adapters, 
fluorescent lights, plugs, or electrical equipment of 
any kind, the chances are you'll save time, money 
and rejections by using these seamless, patented 
Radio Pins. They are available in a wide variety of 
styles and sizes. Simply send a sketch, sample or 
description, with quantity, for quotation. 


packed in a corrugated container with 4 in. of cushion- 
ing material between the face of the block and the side 


| of the container on which it was dropped. A series of 
| drop tests were made using the following cushioning 
| materials: 


Shredded cellophane 

Shredded vegetable parchment 

Wood excelsior 

Wrapped Kimpak 

Latex-covered tula fibre 

The various packings were tested over a range of drop 
| heights of from 10 to 48 in., or until a deceleration of 
at least 50g was reached. The shapes of the curves 


| plotted between height of drop and deceleration were 
| different for the various materials. 


It is of interest, 


| however, to note the range of height of drop for a de- 


celeration of 20g and 50g. 

At 20g the poorest material allowed a drop of only 
4 in., while the best material allowed a drop of 15 in. 
At 50g the range of heights was from 33 to 48 in. This 


_ emphasizes the importance of selecting the best packing 
| material for devices that can stand only light shocks. 


This result might, of course, vary for a different 


| weight of load per unit area or for a different depth of 


cushioning material. 


Nickel-Iron Alloys 
For Magnetic Circuits 
(Continued from page 116) 


These materials, because of the magnitude of their 
initial and low density permeability, are favorites for 
application to electromagnetic shielding for cathode ray 
tubes, audio transformers, and other apparatus which 
must be protected from stray fields. Large quantities 


are used in shield construction in which alternate layers 


of Mumetal and copper provide efficient electromagnetic 
and electrostatic shielding, respectively. 

In the application of the modified 78 per cent nickel- 
iron alloys to laminated cores, the same general consid- 
erations apply as already considered when dealing with 
the 50 per cent nickel group. The applications are 
largely restricted to those requiring extremely high per- 
meability at low ranges of flux density. 

Since most published information on these alloys has 
dealt largely with magnetization measurements made on 
rings or suitably compensated permeameters, it is be- 


| lieved that designers are often unduly alarmed by 


| variations encountered from one lot to another. 


RADIO OR RADAR EQUIPMENT? 


In addition to Radio Pins, we produce large quantities of 
top caps, base shells and adapter shells for vacuum tubes; 
also a wide variety of other metal products including deep 
drawn shells and cups, blanks and stampings, ferrules, 
grommets, washers, vents, fasteners—and the world’s larg- 


est assortment of eyelets. 45406 


THE AMERICAN BRASS COMPANY 


WATERBURY BRASS GOODS BRANCH 
WATERBURY 88, CONNECTICUT 


It isa 
general rule that the higher the permeabilities capable 
of being attained in a given magnetic material, the 
greater will be the sensitivity of that material to strain, 
annealing atmospheres, etc. . However, the majority of 
applications of the alloys in the form of laminations in- 
volve sufficient air gap in the magnetic circuit to reduce 
greatly the effective permeability. This is well illus- 
trated by Fig. 1, showing the relationship between 
permeameter or ring test permeability and that realized 
in performance, as a function of air gap. 

Besides the effect of air gap, there is another factor 
which tends to “iron out” variations in these materials. 
There are relatively few applications in which pure 
direct current or alternating current is encountered. It 
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AUTOMATIC 
TIMERS 


that will help sell 


For ELECTRIC RANGES A 


Select the G-E range timer, built- 
in (mechanism only) or completely 
cased (illustrated). 


For REFRIGERATORS B 
Select the G-E defrost clock 
(built-in model illustrated), which 
automatically defrosts every 24 
hours. 


For OIL BURNERS or STOKERS C 
Select the G-E day-night timer, 
with or without stoker, hold-fire 
contacts, and the G-E thermostat. 


For CLOTHES DRYERS D 
Select the G-Eclothes-dryer timer 
(built-in model illustrated)— 
sequential cut-off protects fabrics. 


For COLLECTION ““METERS” E 


Select this G-E coin-operated 
timer for easy collection of install- 
ment sales. 


motor—the heart of the timer. | jm—MALL For APPLIANCE RENTALS F 
~~ | Select this G-E coin-operated 
i es Oa i one rt timer for apartment-house wash- 
reiease) order rom our : . ° e 
nearest office, or write General ing machines, hotel radios, etc. 
Electric Co., Schenectady 5, N.Y. 


ha Mi, Mi, Ml, Mi, Ml, ht Ml, Ar. 
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CALL IN 


Our Representative 
There’s One Near You 


Russell Weill Distributing Co. 
228-38 Piedmont Ave., 
Atlanta, Ga. 


industrial Electric Materials Co. 
204 Purchase St. 
Boston 10, Mass. 


J. J. Glenn G Co. 
605 W. Washington Bivd. 
Chicago 6, Illinois 


Jacob P. Weber 
9 South Clinton St. 
Chicago 6, Illinois 


Phil L. Capy 
6830 Loke Shore Drive 
Dallas 14, Texas 


Urquhart Service 
16th G Blake St. 
Denver 2, Colorado 


Horry D. Chapman & Son 
1012 Baldwin Ave. 
Detroit 14, Michigan 


Tri-State Supply Corp. 
544 S. San Pedro 
Los Angeles 13, Calif. 


E. H. Bell 

Room 537 

324 San Pedro St. 
Los Angeles 12, Calif. 


Electric Motor Supply Co. 
773 S. Shelby St. 
Louisville, Kentucky 


H. A. Holden, Inc. 
1208 Harmon Place 
Minneapolis 3, Minn. 


E. O. Snider 
Mt. Hope, W. Va. 


Robert McKeown 
249 High St. 
Nework 2, N. J. 
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Electric Agencies 
1630 Webster St. 
Oakland, Calif. 


E. J. Ford Co. 
414 Electric Bldg. 
Omaha 2, Nebraska 


H. C. Hale 
2107 Spencer St. 
Omaha 10, Nebr. 


Electrical Maintenance Equip. Co. 
235 N. Twelfth St. 
Philadelphia 7, Pa. 


P. W. Newell Co. 
6030 Centre Ave. 
Pittsburgh 6, Pa. 


Russell Weill Distributing Co. 
2 S. Randolph St. 
Richmond, Va. 


J. R. Christensen 
524 F St. 
Salt Lake City 3, Utah 


Richardson Electric Co. 
166 Jackson St. 
Seattle, Wash. 


A. G. Werner Co. 
3650 Dover Place 
St. Louis 16, Missouri 


D. M. Fraser, Ltd. 
603 Belmont St. 
Montreal, Quebec, Canada 


D. M. Fraser, Ltd. 
54-56 Lomard St. 
Toronto, Ontario, Canada 


Robinson Electric Co., Ltd. 
1179 Homer St. 
Vancouver, B. C., Canada 


Mumford, Mediand, Ltd. 
576 Wall St. 
Winnipeg, Man:, Canada 


FACTORIES 
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requires only a relatively small direct-current polariz- 
ing field to reduce greatly the apparent alternating- 
current permeability of the alloy. 

The use of high permeability nickel-iron alloys in 
magnetic circuits with relatively large controlled air 
gap has found application in instances where cores must 
have practically constant permeability over a wide range 
of flux densities. This is illustrated by the following 
tests on Mumetal laminations of an E-and-I shape 
stacked (1) fully interleaved, and (2) with a butt joint 
(no interleaving ) : 

Apparent 00-cycle a-c permeability at 

40 gausses 200 gausses 2,000 gausses 
(1) Interleaved 18,400 24,600 32,450 
(2) Butt Joint 1.320 1,370 1,390 


Obviously, a tremendous loss in permeability has been 
effected but it is still sufficiently high for the application. 


QUALITY CONTROL 


Iron-nickel alloys are supplied to the user in finished 
laminations, annealed and ready for assembly, or in 
the form of sheet, strip, bars, etc. They may be an- 
nealed by the fabricator or returned to the manufac- 
turer for annealing. 

The first case is simple, in that the manufacturer has 
complete control over the quality of the product—raw 
material, fabrication, and final annealing. Tests can be 
performed on the finished laminations so that quality 
control is insured. Where shapes of parts are such that 
standard electrical tests cannot be performed, control is 
maintained by stamping a standard test lamination from 
the same lot of material and subjecting it to the same 
annealing treatment. 

The case where the fabricator does the annealing 
becomes a little more complex. No manufacturer can 
underwrite the fabrication and annealing by the cus- 
tomer, particularly when the annealing treatment must 
be subjected to very careful control as is the case with 
nickel-iron alloys. Obviously, the only solution is for 
the manufacturer to establish quality standards which 
are applied to each lot of material following stamping or 
cutting into a standard test shape and subjection to a 
standardized annealing technique. This, then estab- 
lishes the potential quality of the material which it is 
the customer’s responsibility to obtain by proper fabri- 
cation and annealing. 

A further word to the engineers responsible for the 
setting up of specifications is offered for consideration. 
All manufacturers maintain laboratories a part of the 
function of which is to supply data of assistance to 
designers. Many of these data are of engineering in- 
terest only and involve tests which are not and cannot 
be made on every lot shipped. There is a tendency on 
the part of many users of these materials to include 
such information in their specifications apparently as a 
basis for rejection of the material. From the manufac- 
turer’s point of view, data which are purely informative 
in nature should be set apart from the body of the speci- 
fication, and requirements which establish a basis for 
acceptance or rejection Should be limited to tests which 
are significant in judging quality and which can be 
satisfactorily applied by the manufacturer. 
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look into Bunqus Noiton 
LOW COST ball bearing assemblies 


If you are aiming at obtaining a minimum of friction at a minimum of cost... 


\ ) 
ALL the precision that can possibly be \ =) combination types, for specific require- 
of value in the performance of many, wp ments of many leading manufacturers 
many products from lawn mowers and wash- __... we are ready to study your requirements 
ing machines to coaster wagons, conveyor and make recommendations. In many cases 
and agricultural equipment are to be found the cost will approximate that of plain or 
in Burgess-Norton bearings. For many years _ bushed bearings ... in any event they will 


we have specially designed and supplied such __ prove an excellent investment in terms of 





bearing assemblies in thrust, radial and your product’s performance improvement. 
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Time Delay Relay 


Reliable, low cost circuit timing. Positive action 
with easily adjusted time delay range—from a 
fraction of a second to several minutes. 
Write for circular. 


AGASTAT 


Electro-Pneumatic TIME DELAY RELAY 


ELIZABETH A‘G‘A NEW JERSEY 


AMERICAN GAS ACCUMULATOR COMPANY 


Compression Molded 
PLASTIC 


PRODUCTS 


% Here at Rogan, you are invited to avail 
yourselves of our complete knowledge and long 
experience in all phases of plastic molding. 
Our staff of trained experts will be glad to 
assist you with your plastic problems, no 
matter how involved or comprehensive. 


In addition to compression molding, we also 
offer .an exclusive “deep relief” branding 
process that goes a long way toward reduc- 
ing the cost of plastics that must bear mark- 
ings, lettering or other descriptive matter. 


Write for facts on this lower cost, combina- 
tion service today. 


ROGAN BROS. 


Compression Molders and Branders of Plastics 
2001 S. MICHIGAN AVENUE * CHICAGO 16, ILLINOIS 


Automatic Size Control 


Achieved Electrically on Grinder 
(Continued from page 130) 


between the pole tips of two electromagnet coils. The 
armature is actuated by the gage spindle and is sus- 
pended on two flat spring steel strips which constrain 
its motion parallel to its original position. 

In a given gage head the two electromagnet coils are 
symmetrical in size and characteristics and comprise 
two balancing arms of a four-arm bridge circuit of the 
associated power unit. When the armature is situated 


Dial Indicator 


Mera 
IY BY 





Fig. 7—Conventional fixture for checking groove 

diameter of outer race. In match grinding of inner 

races an electric gage unit supplements the dial in- 
dicator at left. 


in its “mid” or balanced position in the air gap between 
the two pole tips the bridge circuit is electrically bal- 
anced and the output to the indicating instrument is 
zero. 

In the match gaging system the unbalanced output 
currents from each bridge are connected to buck each 
other through the instrument, and hence the deflection 
of the pointer is proportional to the difference in cur- 
rents put out by the two gage circuits and, consequently, 
to the difference in dimensions being checked by the 
two gage heads. Although exact balance between the 
two gage heads would normally be indicated by a zero 
reading on the indicating instrument, for this radius 
grinder application, the circuit constants are adjusted to 
achieve matching with the pointer off center. 

The indicating instrument carries two relay controll- 
ing contacts, one on each side of the zero center. They 
control the operation of two vacuum-tube relays which 
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CONSULT WITH COLGATE ON 


An Engineered Service for parts fabrication and assemblies 
_of Alwininum, Magnesium and Stainless Steel 


Why load your Company with expen- 
sive divisions when you can get better 
work, at lower cost, with less worry by 
using Colgate Aircraft Corporation's engi- 
neered service to plan and produce your 
parts fabrication and assemblies. 


When the war-pressed Aviation Indus- 
try needed sub-assembly fabricated parts 
in light metals, built to exacting close tol- 
erances and positive interchangeability, 
demanding top quality control, unlimited 
“know how” and a company not afraid to 
plan, improvise and produce under high 
pressure, they called on Colgate. 


YOUNG AT THE TOP 


Old in experience, yet young in execu- 
tive and engineering personnel as well as 
ideas, with complete facilities, equipment 
and organization to handle almost any as- 
signment in parts or assemblies made of 
Aluminum, Magnesium or Stainless Steel, 
Colgate offers an engineered service that 
can take over the planning along with the 
work, 


ORDERS NOT MAIN OBJECTIVE 


Colgate is not just looking for orders. 
It is ready to help any manufacturer by 
co-operatively planning for and with him 
through our engineered service so that 
he can feel free to come to us with his 
problems for solution, no matter in what 
stage they may be... an idea... sub- 
stitution for another product with light 


AMITYVILLE, LONG ISLAND aoe 
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metals . . . a difficult or complicated part 
for fabrication. 


Colgate is a specialist in the out-of-the 
ordinary job in light metal parts fabrica- 
tion. 


We have a trained engineering staff 
and personnel, a smoothly running unit 
of manpower from top to bottom. Colgate 
prides itself in keeping its word—that 
means deliveries on time ... when 
promised. 


The ability to make finished light metal 
parts from exacting specifications, worked 
out in conjunction with our own engi- 
neered service plan, often difficult to dupli- 
cate in a large centralized company, is 
another asset of Colgate service. 


AVOID THE FEAR OF SHUT-DOWN 


By sub-letting your parts fabrication and 
assembly work to Colgate you are never 
faced with a plant slow-up or shut down 
by failure in this important division. You 
get deliveries as and when you need them. 


WHY NOT FIND OUT? 


Before dismissing the possibility of the 
use of light metals as a substitution for 
present products, why not write to us about 
your problems? 


Our engineered service is availablo to 
you for consultation without charge and a 
conference may result in furnishing you 
with important aids to your business. 


NEW YORK 


ao 
>. 
2 
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Design Engineers Specify 


VALLEY 


Ball Bearing 


MOTORS 


Geceause - 


They offer more flexibility in power planning. 


They are built to meet unusual power loads and high 
temperatures. 


They meet all operating conditions where hazards of 
liquids, chips, etc., dropping into the motor are in- 
volved; as well as splash conditions. 


Being made in ¥2 to 75 
h. p. sizes, they offer 
wide adaptability. 


VALLEY 


ELECTRIC CORPORATION 


4221 Forest Park Blvd. ° St. Louis 8, Missouri 


f? 
an (PALL TO eer 


Oe aah 


Plastics "a 


THE HYDRAULIC 7 MFG. COMPANY 


MOUNT GILEAD, OHIO, U. S. A. 
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in turn govern the operation of the grinder. The scale 
on the contact-making instrument is linear and cali- 
brated to give a full-scale deflection to right or left of 
zero for a gage spindle movement of 0.001 in. Each 
scale division represents 0.0001 in. and it is possible 
to read the scale to the nearest 0.00001 in. 

The indicating instrument serves the dual purpose of 
showing the degree of discrepancy between the two di- 
mensions being compared or matched and acting as a 
control device for the feed motor. 

Two small, black-compound knobs, protruding from 


Fig. 8—Outer race checking fixture with indicating 
control instrument behind it and power unit below. 
It is shown mounted on a standard radius grinder. 


the front face of the. instrument case, move spring con- 
tact buttons toward or away from a thin spring contact 
finger carried on the pointer, enabling the point of con- 


tact to be varied up or down scale as desired. In this 
way, the instant of relay operation can be adjusted to the 
control and response characteristics of the grinder being 
used. 

The power and control unit associated with the match- 
ing gage carries four adjustable potentiometers, two 
for sensitivity adjustment and two for zero reading ad- 
justment. Zero adjusting rheostats are provided to per- 
mit fine vernier control of the gage circuit bridge bal- 
ances when the gage setup is being made. Also in- 
cluded are fixed resistances, two voltage stabilizing 
transformers, capacitors, and two sets of metallic disk 
full-wave rectifiers. The latter supply direct current 
to the solenoid coils and bridge circuits. In the elec- 
tronic relay, connected to the contact-making indicator 
instrument, are two 6C5 three-element tubes operated 
from a 115-volt a-c source through another transformer, 
with magnetic relays in the plate circuit of each tube. 
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SA smoothie ... but 


it takes rough treatment 





You can form DOBAR laminated insulation paper into almost 





any shape without damaging its smooth surface or changing 


Fwd iomn 


ADVANTAGES 


its electrical characteristics. It slides readily into small, confined 





spaces with minimum pressure and friction, making it quick 








and easy to handle. | High dielectric strength 





The laminated moisture-barrier of cellulose acetate film in- . .. especially in high humidity 





creases dielectric strength to 70% better than standard paper, 
under ordinary conditions. At 85% RH and 85° F., DOBAR 


tests up to 296% better. Leakage tests under the same conditions 


2 
3 Low current leakage 
4 


Easy to work, especially in tight 





spots 






wn 


y show an improvement of 327%. With its high resistance to High resistance to abrasion 







Noncorrosive 






moisture, solvents, weak acids, mineral oils and similar dangers, 






7 Less space required for same 
insulation efficiency 


DOBAR IMPROVES YOUR 
FACTOR OF SAFETY 





DOBAR effectively increases your margin of safety. 







These DOBAR advantages apply wherever you use insulation 







paper. Send for samples to test on your own applications. 











q 
| 
" 

DOBAR insulation is a 
permanent lamination of 
cellulose acetate film to 

' standard insulation paper. 
Made by the makers of 
| LEXEL insulation tape. 


, 
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LIST PRICE 


$415 


NET PRICE} 
Less 42'2-20-10 


48¢ Per Doz. 


How Would You Like it 


IF APPLES 
WERE PRICED 
LIKE SCREWS? 


inconvenient —to say the least! Why should you have to figure out a 
complicated string of discounts to arrive at your Net price for fasteners? 


QUOTES NET PRICES! 


You can tell at a glance exactly what 
you pay when you order STRONG- 
HOLD Screw Products. Send for copy 
of our “Net Price Catalog.” It is an 
up-to-date fastener encyclopedia, ref- 
erence guide, specification chart, and 
NET price list of precision-made 
STRONGHOLD products. Every pur- 
chasing agent and every engineer who 
specifies fasteners should have a copy. 
MANUFACTURERS SCREW PRODUCTS 
212 W. Hubbard St., Chicago 10, Ill. 


It's Faster to Phone — WHitehall 4680 
Standardize on STRONGHOLD 


PASTE THIS COUPON ON YOUR LETTERHEAD AND MAIL! 


ee ee re en ee ee ee 


i MANUFACTURERS SCREW PRODUCTS 
212 W. Hubbard St., Chicago 10, Ill. 


Please send me a copy of the new STRONGHOLD “‘Net Price Catalog.” 


COMPANY 
ADDRESS 
CITY, ZONE, STATE 


Please send a few samples Please quote prices as per 
of your products. attached request. 


Check here if you would also like a free copy of our “Pocket 


technical information every user of fastener products should have. 
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Library of Engineering Data,” a handy, finger-tip reference to i 


This control panel is connected to the contact points 


| of the instrument and hence across the bridge through 


the grid circuits of the two tubes. The magnetic relays 


| are hooked up to the control circuit of the d-c feed 
| motor. 


The mechanical part of the gaging mechanism for 


| checking the outer groove diameters is an adaptation of 
_ a device used throughout the ball bearing industry for 
| gaging rings prior to selective assembly. As shown in 


Fig. 7, it consists of a stand for supporting the ring 


Fig. 9—Mounted inside the box, upper left, is the elec- 

tromagnetic gage for matching inner races to outer 

while the former are being ground. The diamond trace 
is carried on the radial screw of the sector arm. 


while a tapered plug gage contacts the race groove 


| through three balls. Variations of the groove diameter 
| are reflected in the endwise position of the plug gage 


stem. In the conventional setup, a multiplying. lever 
arm transmits this variation to a dial indicator; in the 
match gaging setup, one of the electromagnetic gages 
is mounted beside the dial indicator. The general ar- 
rangement with the indicating instrument behind it and 
power unit below it is shown in Fig. 8. 

Fig. 9 shows the mounting of the other magnetic gage 
unit for measuring the groove diameter of the inner 
race. The quadrant arm protruding from the base 
carries the contact diamond which rides in the groove 
of the raceway while it is being ground. 

When the inner race is first chucked and the diamond 
point applied, the groove diameter obviously is much 
oversize with respect to the matched size and the pointer 
on the indicating instrument makes a full scale deflec- 
tion to the right. This brings the pointer into con- 
tact with button (1). Through the electronic relays 
and related circuits, the coarse feed rate is set up on the 
d-c feed motor. When the inner race groove is ground 
to within 0.002 in. of finish size, this contact is broken, 
de-energizing the grid of its corresponding vacuum- 
tube relay. This action interrupts the plate current and 
de-energizes a magnetic relay, thereby effecting a change 
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TEMPERATURE MEASUREMENT 


OR 5 


CONTROL PROBLEM e 


CHECK THESE ADVANTAGES OF KEYSTONE 
NTC UNITS FOR YOUR APPLICATION 


Keystone NTC units are electrical resistors especially developed to 
have an unusually high negative temperature coefficient of resistiv- 
ity. The slopes are much greater than those observed with pure 
metals or their alloys. The result is an element with very high 
thermal sensitivity, useful on AC or DC, inherently suitable for 
remote indication, which has gained wide acceptance for tempera- 
ture measurement and control purposes. NTC units are made in 
wide range of shapes, resistance values, temperature coefficients 
and wattage ratings, of which the characteristics at the left are 
typical. The circuits below suggest basic means for translating re- 
sistance changes into current or voltage variations. Modifications 
and extensions of these principles are many, especially in conjunc- 
tion with electronic apparatus. 


This simple series circuit 
of voltage source, instru- 
ment and NTC unit has 
been utilized to indicate 
engine coolant tempera- 
ture, etc. It provides suffi- 
cient accuracy for many 
applications déspite scale 
crowding at the bottom. 


Talat 


Basic bridge circuit 
straightens -and steepens 
the characteristic. Zero- 
center meter may be used 
or balance point may be 
placed near the lowest 
temperature. Electronic 
balance indication pro- 
vides enhanced sensitivity. 


Adding a second NTC 
unit, and exposing both to 
the temperature to be indi- 
cated, gives a double un- 
balancing effect and in- 
creases sensitivity under 
certain conditions over 
part of the temperature 
range. 


oe) 1 elas 1-1. 


Two NTC units in adja- 
cent arms is a method of 
indicating equality of two 
temperatures, or tempera- 
ture difference or rise. 
Temperature of either 
source can be obtained by 
substitution of standard re- 
sistance for other NTC 
unit. 


Keystone NTC resistors are also valuable for neutralizing the change in resistance with temperature of electrical 
sndicating instruments and control devices, for introducing time delays and many other applications. Write and 
sell us about your problem—we'll be glad to analyze it for the applicability of NTC units. 


KEYSTONE CARBON COMPANY, INC. 
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SMALL CAPACITY 


TINNING 
OPERATIONS 


@ Operates 110 A.C. or D.C. 
@ Available 220 V. 


Lectrohm Solder Pots are particularly suited for 
individual operator use in production-tinning of 
small wires, leads, etc. They are ruggedly con- 
structed to render real service. The single-heat, 
porcelain nickel-chrome heating element will 
rarely burn out, but can be quickly and easily re- 
placed if necessary. Available as Model No. 200 
with 134 Ibs. capacity or Model No. 250 with 2 Ib. 
capacity. 
List — $3.50 each. 


Order from your Jobber. 


INCORPORATE OO 


5123 West 25th St., Cicero 50, Ill. 
Division of The National Lock Washer Co., Newark, N. J. 


FLEXO WIRE 


SYRACUSE I, N.Y. 


in feed rate from fast to slow. Two rheostats in the 
d-c feed motor field control are preset manually (see 
simplified control diagram, Fig. 2). 

As the grinding wheel continues to remove stock 
from the work, the pointer on the indicating instrument 
slowly moves to the left until button (2) is reached. 
Contacting this button energizes the grid and plate 


| of the second tube and actuates a second set of magnetic 
| relays to stop the feed motor. At this point an elec- 


tronic time delay of the grid leak type is energized, 


| allowing five to six oscillations of the workhead to take 


place while the wheel “sparks” out either wet or dry 
at zero feed. Actually about 0.0003 in. of stock is 
removed from the groove diameter during this period. 

An alternative method involving the addition of a 
second indicating instrument in parallel with the first 
which has only one button located to the left of the zero 
point and 0.0003 in. scale deflection below button (2) of 
the first instrument. This gages the “drift” at zero 
feed and replaces the electronic time delay. When this 
third button is contacted, an electronic relay reverses 
the wheelhead and completes the cycle by withdrawing 
the wheelhead slide in rapid traverse. 

The currents handled in the grid circuits through the 
instrument contacts are extremely small. The opera- 
ting characteristics of the control relays are such that the 
armature of a given relay drops out as soon as its asso- 
ciated instrument contact is made. When the latter 
is opened, however, a short time lag of about 0.5 sec. 
occurs before the relay operates to pick up the armature. 

Ordinarily, with this latest gaging equipment, ring is 
matched for ring. It is possible, however, to produce 


| several hundred inner races matched to a single outer 
| race, with a total variation in groove diameter of ap- 


proximately 0.0001 in. 

With automatic match gaging, all that is required 
of the operator is to load and unload the work from the 
lever-operated chuck, change the outer races on the 
checking fixture and actuate the start slide lever. From 


| then on, the entire operation is automatic. One opera- 
_ tor can readily attend two machines. The reduced costs 
| made possible by match grinding, including the cost of 
| miscellaneous rings which do not fit even with selective 
| assembly, becomes a sizable percentage of the entire 


bearing cost. 

The writer wishes to acknowledge the cooperation 
of the General Electric Company in adapting its equip- 
ment to this unit. 


What Can Be Done with 
Magnesium Alloys 
(Continued from page 133) 


field. The significant point is that enough magnesium 
alloys have already been successfully used for electrical 


equipment in aircraft that similar use by manufacturers 


| in general is a foregone conclusion. 


The structural magnesium alloys have specific gravi- 
ties of about 1.78 to 1.86, which is somewhat higher 
than plastics. With the wrought magnesium alloys, 
tensile strengths of 45,000 to 53,000 Ib per sq in. are 
obtainable. (Table I.) 

The modulus of elasticity of magnesium alloys is ap- 
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1946-- 
A Good Year 
To Do A Little 
"IRONING" 


When the present “back log” of orders is taken care of, old-fashioned competition will take 
over. Merit, not mere availability, will then govern buying, and it will be rough going for 
mediocre merchandise. Now is the time to “iron out” any kinks in your product design. If 
this can be effected by a change in basic material, you will find it worth while to investigate 
the following SEYMOUR Products: 





LET THIS “BIG 4” 


SEYMOUR 
NICKEL SILVER 


Awide ductility range makes 
it the perfect alloy for spin- 
ning and drawing. 

Its silvery white color makes 
it an excellent base for 
plated ware. 

Has the ideal uniform grain 
for the etching process. 
Leaded for free cutting, it 
has unsurpassed workability. 


(i i 


HELP 


SEYMOUR 
PHOSPHOR BRONZE 


High corrosion resistance 
solves most salt water and 
dampness problems. 
Remarkable fatigue resist- 
ance. 

Fine resilience, producing 
springs of almost endless life. 
Extreme toughness makes it 
highly dependable for small 
bearings. 


IRON OUT 


SEYMOUR 
NICKEL ANODES 


Made of virgin nickel elec- 
trically melted. 


Cast under accurate pyro- 
metric control and constant 
laboratory control. 


Special grain structure re- 
duces sludge and _ loose 
nickel. Made in all standard 
shapes and formulas. Special 
anodes to order. 


REMEMBER THE NAME — 





DESIGN & PRODUCTION TROUBLES! 


SEYMOUR 
PHOSPHOR BRONZE 
WELDING RODS 


For homogeneous welds of 
high tensile strength. Clean 
melting, good penetration. 


Result of over 60 years in 
the manufacture of non- 
ferrous alloys. 


In grades A, C and D at 
most welding supply houses. 





SEYNOLIR 


THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONN., U.S.A. 
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Paper capacitors have not 
proven entirely satisfactory for fluorescent ballasts because 
of the demand for continuous high temperature operation. 
PLASTICONS* are capable of operating at much higher tem- 
peratures than required in ballasts, thereby assuring an 
extra safety factor and prolonging the life of the ballasts. 
Specify PLASTICONS* in your ballasts. 

*Plasticons—plastic film dielectric capacitors 


Condenser Products Company 


1375 NORTH BRANCH STREET + CHICAGO 22, ILLINOIS 
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DRAKE 


eT Te 
IRONS AND 
SOLDER POTS 


An Iron for Every Purpose 


You can count on soldered 
connections being depend- 
able and long-lasting when 
they are made with Drake 
Soldering Irons and Solder 
Pots. That’s reason enough 
for their ever-growing 
popularity with fast-pro- 
ducing American industry. 
Every need of industry 
ean be met, too, for Drake 


has 











proximately 6,500,000 Ib per sq in., while aluminum 
alloys are in the range of 10,000,000 and steel alloys 
30,000,000 Ib per sq in. In spite of this, magnesium 
alloys are twice as stiff in flexure as aluminum and 
eighteen times as stiff as steel, when equal weights of 
metal are considered. 

The machining time for magnesium alloys is short and 
a smooth surface is readily obtained. Wrought alloys 


Electric motor and gear housing of magnesium alloy. 


Several pounds in weight is saved in the large cast- 
ing at the left. 


may be formed into intricate shapes provided the proper 
temperature is used for softening in the operation. 
However, cold forming with magnesium is possible on 
mild operations employing large bend radii. 

Magnesium alloy parts are readily assembled by 
means of heli-arc, oxyacetylene, and resistance welding, 
riveting, bolting or gluing. 

On an equal volume basis, pure magnesium has an 
electrical conductivity of approximately 38 per cent that 
of copper and 60 per cent that of commercially pure 
aluminum. 

The lower conductivity makes it possible to join to- 
gether by spot welding magnesium sheets of greater 
thickness than aluminum. 

In spite of these desirable features, there have some- 
times been difficulties because too many times the de- 
signer and fabricator, having had considerable experi- 
ence with aluminum and steel alloys, try to handle mag- 
nesium alloys the same way. It is with this tendency in 


i — | mind that the authors have prepared this article to out- 


Write Now for 
Illustrated Folder 
or 
See Your Radio, 
Electrical or 
Hardware Jobber 
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3656 LINCOLN AVE. - 


CHICAGO 13, ILL. 


Table V—Relative Weight of Metals 

Fc Specific “Specific | Relative |  — 
giavity weights 

Magnesium alloy s 

Aluminum alloys 

Cast iron 

Steel 

Brass 

Bronze 

Nickel 

Copper 


Lb/cu in. 


| 
.065 
.101 
.260 
285 
.307 
.318 
BY 
sa9 
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EAD NEW 73 SERIES 


115 VOLTS - 60 CYCLES 
PU CARR 


e Capacitor 
e Shaded Pole 


e Synchronous 


TECHNICAL FEATURES 


5 Precision machined 
concentric with shaft 
6 Ground rotor and shaft 


7 Die cast aluminum—End covers for 
rigidity and light weight 


8 Aluminum shell for efficient cooling 
3-5/16°° Diam. Frame 


GIASHCATION [Wr | sree | _RaMARKG 
INDUCTION 1/20, 1/30, 1/50 | 1600 RPM |Continvous Duty 
(CAPACITOR START AND RUN) 3200 RPM| Fully Enclosed 
SHADED POLE _|'1/20, 1/30, 1/50, 
1/100 
SYNCHRONOUS | 1/50, 1/100, 1800 RPM 
(CAPACITOR START AND RUN) 1/200 3600 RPM 
AD 
EASTERN AIR DEVICES, INC. 


583 Dean Street « Brooklyn 17, N. Y. 


An Affilicte of The Fred Goot Co., Inc., Est. 1893 
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HOLTITE 
—Phillip 


RECESSED HEAD | 
SCREWS & BOLTS 


Yes, HOLTITE- 

Phillips Screws and 

Bolts cut assembly time an 

average of 50°, with a comparable saving 
in cost. Now the accepted, time-proven 
fastening practise in all plants striving for 
these 


smooth, uninterrupted production, 


modern recessed head screws and bolts 


: 
i 
17 


improvements. Power drivers can be used on more jobs 


provide many additional advantages and 
. Pilot holes eliminated for stronger fastening . . . Easy 


driving in difficult positions and angles . . . Fewer screws 


required, or smaller sizes used on same operation. Other | 


definite advantages are obtained from HOLTITE-Phillips 


fastenings to improve your assembly and speed produc- 
tion. Specify HOLTITE on your next order. 


With complete 
equipment and facil- 
ities for producing 
Special parts and 
fastenings, we can 
efficiently meet any 
requirement, exact 
to specifications. 
Send blueprint, spec- 
ifications or sample. 


ONTINENTAL 
Se 


NEW BEDFORD, MASS., U. S. A. 





line the information the designer and fabricator of mag- 
nesium must have in utilizing magnesium successfully 
when designing and developing electrical equipment and 
appliances. 

There has been no standardized identification system 
for magnesium alloys adopted ; hence, it is necessary to 
have a cross-referenced index such as that shown in 
Table II. This table lists the more common alloys and 
the specifications in which they are described. Table 
III presents some of their physical characteristics. 

The physical properties of various magnesium alloys 
which are being used in the manufacture of aircraft have 


All sizes and shapes of housings for electric motors 
and gearing can be made of cast magnesium alloy 
to increase their utility. 


been determined by the Engineering Department of 
Consolidated Vultee Aircraft Corporation, Fort Worth 
Division, and are shown in Table IV. These values are 
in very close agreement with those published by the 
magnesium companies. 

The first property of utmost interest to modern de- 
sign engineers is density. It is the lightest of structural 
metals (Table V). 

If a part is to be subjected to temperature change, the 
coefficient of thermal expansion, which is 0.0000145 in. 
per in. per deg F, from 70 to 212 F, would have to be 
considered. However, the relatively high thermal con- 
ductivity of magnesium alloys allows for a rather rapid 
dissipation of heat. Permanent growth of some mag- 


Table VI—Permanent Growth of Magnesium 
' at Elevated ‘Temperatures 


Max. ‘permanent 
Condition growth, in. fin. 
As cast 
Cast and heat treated 
|Heat treated and aged 
|As cast 
\Heat treated 
Heat treated and aged 
|Extruded 
Extruded and aged 


> (Dow) 


|Forged 
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Wire engine¢ring that gets 


Technological advances in many fields ee d t 29 
of industry have brought with them an Own O Cases 
ever increasing number of problems 

involving wire and cable. Auto-Lite 

engineers have had many years of expe- ab 

rience in solving such problems. Their 

work is made easier by the fact that the The experience, know-how and 

Auto-Lite line of wire and cable is com- equipment of Auto-Lite engineers is 

plete: a full range of sizes, shapes and available to you to help solve wire 

materials for every wiring need. problems whenever needed. Write to 


THE ELECTRIC AUTO-LITE COMPANY 
Sarnia, Ontario . Wire and Cable Division * Port Huron, Michigan 


AUTO-LITE WIRE="*CABLE 


TUNE IN THE AUTO-LITE RADIO SHOW STARRING DICK HAYMES SATURDAYS 8:00 P.M.—E.T. ON CBS 
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A.C. CURRENT ANYWHERE! 


with KATOLIGHT PLANTS and GENERA- 
TORS. Furnish same kind of current as city 
highlines for operating standard A.C. appliances, 
radios for standby or continuous service. Ideal 
for farms, cottages, trailers, filling stations, re- 
sorts, construction work, hospitals, etc. 


32-Volt Motors Available Immediately 


Immediate production of 14, 1/3 and %4 h.p., all steel 
construction, high efficiency, suitable for vertical or hori- 
zontal mounting. 


During the past few years we have developed a lot of 
“know how”. Give us a chance on your special require- 
ments. Have facilities for building special motors and 
generators. 


Manufacturers of A.C. and D.C. generators, rotary converters, 


motor-generators, frequency changers, gas-engine driven battery 
chargers, high frequency generators, etc. 


KATO ENGINEERING COMPANY 
MANKATO, MINNESOTA 


THE PHOSPHOR BRONZE SMELTING COMPANY 
2215 Washington Ave., Philadelphia, Pa. 


Please send me a copy of your Technical Data Book 


TITLE 


nesium occurs above 200 F and has to be taken into con- 
sideration if high temperatures are going to be continu- 
ously encountered (Table V1). 

If magnesium alloys are to be used at elevated tem- 
peratures, the designer must keep in mind that a grad- 
ual falling off of tensile strength will result from 200 ta 
300 F, and a rather sharp decline above 300 F. This 
must riot be interpreted to mean that the alloys will lose 
their strength if heated to these temperatures for only 
a short period of time in preparation for hot forming. 
The strength referred to is that of the metal when held 


Table ViI—Tensile Strength of Dow Mag- 


nesium Alloys at Elevated Temperatures 
Wer 400F 


H sand cast 
J-1 extruded 
O.1 extruded 
M extruded 


at an elevated temperature (Table VII) or for too long © 
a time at hot forming temperature. 

So far as the chemical properties are concerned, mag- 
nesium alloys may be used safely in contact with : ammo- 
nium hydroxide; ammonia (gas or liquid) ; arsenates ; 
benzene; carbon disulphite; carbon tetrachloride; chlo- 
roform ; chromates; chromic acid, pure; ethyl acetate ; 
fluorides ; gasoline, lead-free ; hydrofluoric acid, 5-60% ; 
ink dye; kerosene; oil, chloride-free; phenol; sodium 
carbonate; sodium cyanide; and sodium hydroxide, 
pure. 

However, if there is danger that any of these organic 
solvents, lighter than water, might contain or become 
contaminated with a trace of water, sumps should be 
provided of a different alloy. Any corrosive constitu- 
ents present such as sodium chloride will congregate in 
the water phase and may cause serious corrosion. 


SHEET METAL IN DESIGN 


Magnesium alloy sheet is available in four alloys which 
may be procured in either the annealed or hard rolled 
condition, the former having lower properties than the 
cold rolled materials. None of the alloys can be heat 
treated. 

Dow M, containing only 1.5 per cent manganese, does 
not soften or anneal readily at 300-400 F and for this 
reason should be used when parts may be subjected to 
continuous elevated temperature. Its forming proper- 
ties are similar to those of Dow Fs-1, but its physical 
properties are inferior to those of Fs-1. 

Dow Fs-1 contains 2.7-3 per cent aluminum, 0.2 per 
cent manganese, 1.0 per cent zinc, and has fair strength 
plus excellent deep-forming properties. It anneals con- 
siderably at 300-400 F and cannot be subjected to con- 
tinual heating. 

J-1 contains 6.5 per cent aluminum, 0.2 per cent man- 
ganese, 1.0 per cent zinc and has an excellent tensile 
strength but a low elongation which makes it brittle 
and difficult to form. It should not be used in gage less 
than 0.064 if it is to be subjected to shock. 

Js-1 is composed of 5 per cent aluminum, 1.0 per cent 
zinc and 0.2 per cent manganese. This alloy has better 
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PLAN TO USE PLASTICS 


a 
(ea 


_Bige’s 5 New| Bobi re isi 
a front: Conception’ ‘of B 


to Selection 








“Aico Plastics from Your Point of 
View” has been written so the lay- 
man can obtain a better under- 
standing of the possibilities . . . and 
limitations ...of plastics. In non- 
technical terms it briefly describes 
the development of plastics, the 
adaption of many familiar prod- 
ucts to plastics; describes the various 
molding methods, outlines the com- 
mon pitfalls of plastics design and 
has a comprehensive chart showing 
the comparative physical properties 
of the most commonly used materials. 

It doesn’t attempt to make a 
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of Material 


plastics engineer out of every reader 
—but it does tell how to take the 
first steps toward a successful plas- 
tics application. It provides a basis 
for intelligent plastics discussion. It 
will stimulate creative thinking of 
product designers. Plastics engineers 
will find it useful, too—because much 
of the unlimited material about 
plastics has been boiled down to its 
basic essentials and presented in a 
way that is easy to refer to and use. 










30th Year 


STOCK MOLD CATALOG INSERT 
There is a 52-page catalog of Aico 
stock molds bound inside the back 
cover. Hundreds of stock parts... 
stove handles, radio knobs and many 
others ... are clearly illustrated by 
photographs and dimensional draw- 
ings. The handy index has a com- 
plete description of each mold and 
provides quick reference to the 
illustrations. 

Put your products in a better 
competitive position—plan to use 
plastics. A request on your letter- 
head will bring your copy of this 
useful book ... without obligation. 
AMERICAN INSULATOR CORPORATION, 
New FReepow, Pa. 


MOLDING 


On your machines and processes 


THOMPSON 
KWIASET 


utomatic 
TIME-LIMIT SWITCHES 


Save Operator’s Time... 
Save Losses from Spoilage... 
Save Cost of Complex Controls 


Operators can always tell the moment 

‘time’s up”... without watching the 
machine or the clock. All they do is 
set the pointer-handle to the desired 
time-interval. This winds the spring- 
motor, turns off the red light. Then, 
when the time has elapsed, light 
flashes on. again. 

Kwixsets are available with 7 differ- 
ent dials which provide a time-range 
from 5 seconds to 24 hours. For 
recommendations and prices, state 
nature of your work and time-accu- 


racy required. Easily connected to 
vo. 125-vole circuit, AC 
or DC, any cycle. 


PEs : oe See 
H. C. THOMPSON CLOCK CO. 
BRISTOL, CONNECTICUT 


TERMINAL 
PANELS 


Our large variety of Terminals | 
plus special equipment enable 
us to give unusual service on © 
special Terminal Panels. Send 
us a print or description of 
your requirements and we will 
promptly submit prices. Hun- 
dreds of standard Terminal 
Strips listed in Catalog No. 14. 


forming and stress corrosion characteristics than J-1. 

The cold forming of magnesium is limited because of 
its inherent crystalline structure. It solidifies in the 
form of a close packed hexagon. This particular struc- 
ture possesses only one slip plane at normal tempera- 
tures—the basal plane; consequently, the metal work 
hardens rapidly during forming operations and has di- 
rectional properties. At higher temperatures other slip 
planes become active and the most severe type of form- 
ing can be employed without much difficulty. 

When dimpling tools which heat the sheet locally are 
used, tool temperature as high as 450 F for Fs-lh and © 
500 F for J-1h are permissible if the tools are not left in 
contact with the magnesium more than 10 seconds. 

Bend radii shown in the accompanying table are rec- 
ommended when using rubber forming pads, with tem- 
perature at 300 F for Fs-lh and 400 F for all others. 
The upper limit of 400 F is used in the case of annealed 
material because that is the maximum temperature heat- 
resistant rubber will withstand. 


ee Ramm for ‘Magnesium Alleys 


Bend radius 


Room temp. -b E lev ated fated temp. 
| 
| 


Ma 
Mh 12 
Fs-la 3st 2t 
Fs-lh 10t 4t 
J-la 7t 4t 
J-Ih 18t 414t 


se 


t—thickness o1 the me ie. 


In designing tools for cold forming of magnesium 
sheet, the higher springback of the metal due to a lower 
modulus of elasticity must be allowed for. When form- 
ing at 600 F, no springback occurs, but at lower tem- 
peratures allowance must be made. For example, 0.040 
gage J-lh sheet at a temperature of 400 F, flanged 
around at 4t radius, will exhibit a springback of approx- 
imately 3 deg. 

The main difference in blanking and shearing of mag- 
nesium sheet material as compared to that of aluminum 
is that tool clearances must be closer. The maximum 
clearance diameter between tool and die must not exceed 
0.003 of an inch, and shear clearance not over 0.005 in. 
Plate can be sheared up to % in.; however, above % in. 
the hand saw is recommended. If a smooth edge is de- 
sired, a slight over size must be allowed for de-burring. 

The same tools used in drilling aluminum are success- 
fully used in drilling magnesium plates except that even 
greater care must be taken to see that they are definitely 
sharp in order to avoid heating tendencies which might 
result in the ignition of the chips or grindings. 

Sand, permanent mold and die castings are being used 
in increasing amounts daily and in many cases are re- 
placing intricate, riveted, aluminum-alloy assemblies. 
This is not necessarily being done to save weight but to 
simplify construction and reduce labor costs. Magne- 
sium permanent mold castings are equal to sand cast- 
ings in strength, superior in accuracy and speed of pro- 
duction and in requiring less machining. If minimum 
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THe Kighit StéHs... 


e@ FOR MILLIONS OF MOTORS 
ee FOR POWER TO DRIVE THEM 










ROM industrial motors to electric clocks, many of the long- 
K awaited “civilian goods” include fractional horsepower elec- i. 
tric motors. The dependability of any such product—and there- 
fore the reputation of its maker—rests to a great degree upon the 
dependability of the electric motors which start or drive it. 


Improvements in electrical steel sheets are reflected in im- 
proved efficiency and dependability of electric motors. Research 
toward this end is a continuing policy at Carnegie-IIlinois. Our 
metallurgists and technicians have been working constantly for 
more than forty years to improve U-S-S Electrical Steel Sheets. 
As a consequence, they are today among the finest produced 
anywhere. 

Care should be taken towards assuring the use of the proper 
grade of electrical sheet for each specific application. Our spe- 
cialists will be glad to consult with you without obligation regard- 
ing the proper grade for your application. 
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CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 


United States Steel Export Company, New York 


SEND THE COUPON . . . TODAY —for our Technical Bulletin No. 2. This illus- 
trated, authoritative book of 151 pages contains, among other items of engi- 
neering interest, the magnetic characteristic curves of electrical steel sheets. We 
shall be glad to send you a free copy. 


SEND NO MONEY-IT’S FREE 





Carnegie-Illinois Steel Corporation 
620 Carnegie Building 
Pittsburgh 30, Pa. 


Gentlemen: | 





Please forward my free copy of ‘“‘U-S-S Electrical Steel Sheets, Technical Bulletin 
No. 2.” It is understood that I incur no obligation. 






“*. 
t 
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STAN-TEST 
IGNITION COILS Now irat 


Call a STAN-TEST Engineer 


Manufacturers faced with ignition problems 
will find our organization well staffed, finely 
tooled and modernly equipped to design, en- 
gineer and manufacture vibrator or non-vibra- 
tor type coils, or complete ignition systems to 
exact specifications. We are now manufac- 
turing Ignition Coils for various devices of 
nationally-known manufacturers. 


If you are planning new products or 

i to improve the efficiency of 
present products, STAN-TEST engi- 
neers will welcome an opportunity 
to give you the advantage of over 
20 years of ignition-engineering ex- 
perience — without charge. Write 
at once to 


STAN-TEST CORPORATION 


DIVISION OF BLACKSTONE MFG. CO. 
226 S. MORGAN ST. CHICAGO 7, ILL. 


lal 


IGNITION SYSTEMS 


wall thickness and maximum weight saving are desired, 
the die casting is to be preferred. Machining is reduced 
_to a minimum and a high order of accuracy is attained. 
Low fabricating and machining costs and the ability to 
_ produce desirable thin sections frequently place magne- 
sium die castings at a lower cost level than cast iron. 
| Structural castings can best be made from AM265 or 
| Dow H type alloy, while pressure-tight castings are 
| usually made from the AM260 or Dow C type alloy, the 
| latter being permanent-mold cast. When a casting is to 
| be welded to AM3S (M) type sheet alloy, AM403 (M) 
alloy is used for the casting. 

The normal shrinkage of magnesium alloy castings 
is approximately 144 in. per foot but may be reduced to 
\% in. per foot on large castings. Thin wall areas should 
not be too extensive and thickness limitations are similar 
to those of other non-ferrous alloys. Since magnesium 
alloys are susceptible to stress hardening, the casting 
should be so designed that stresses are uniformly dis- 
| tributed. 
| Generous fillets, radii, beaded holes and gradual sec- 
| tion changes must be used with pattern numbers placed 
on raised, re-inforced sections. Many small bolt holes 
| for attachment to a major assembly are preferred to a 
| few of the large variety. The casting should be de- 
| signed to give good drainage at all times. 

Forgings are used at points requiring greater strength 
than can be produced with castings. They can with- 
stand more shock and high stresses, can be made with 
a high degree of accuracy and are pressure tight. The 
J-1 type is a general purpose alloy for press forging, 
while type 0-1 alloy gives the highest strength. Again, 
care should be used in designing to provide generous 
| fillets and to avoid notches and sharp corners which may 
cause stress concentration. 

Types M, Fs-1, J-1 and 0-1 are available in extruded 
| bars, rods, structural shapes, and tubing. Type Dow 
| 0-1 can be strengthened by aging after forming. Type 
Dow M. extrusions are recommended for welded as- 
semblies if they are to be joined to Dow M. sheets, forg- 
ings or castings. A comparison of some of these prop- 
erties appears in Table IV. 





Magnetron — 
The Heart of Radar Equipment 
(Continued from page 135) 


Some indications of research trends there are now fil- 
tering through as result of the investigations of enemy 
manufacturing and research sources made under Allied 
military direction by the Combined Intelligence Objec- 
tives Sub-committee and are being released through the 
Office of the Publications Board of the U. S. Depart- 
| ment of Commerce. 

One of these reports describes a magnetron developed 
by Dr. Georg Weiss, at the laboratories at Forschungs 
Anstalt der D. R. P., designed for operation at several 
wave lengths between 2.6 and 6.3 cm. Used as a CW 
oscillator for testing research receivers, this tube incor- 
porated the usual anode cylinder, with resonant cavity 
in the interior, and had suitable methods of adjusting 
the anode voltage and the intensity and direction of the 


| magnetic field to select the desired mode of oscillation. 
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Visit the Explosive Rivets Exhibit Space C-130 in the Arena—at the National Metal Exposition 
Cleveland—February 4 to 8, 1946 
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Fastening work is a one-man job with Explosive Rivets. 
Photo shows riveter attaching panel. 







We'd like to work with you—help you simplify your 
fastening operations. If you can’t attend the Metal 
Show, send us a sample of your product, sketch or 
working drawing with specifications. We’ll study the 
problem — advise how it may be done easier and 
quicker by using Explosive Rivets. 


An Invitation: If you are planning to attend the 

show... . bring along samples of materials used in 
your own manufacturing operations. Let us help 
you determine whether Explosive Rivets can do 
your fastening job better, quicker, more economti- 
cally. No obligation, of course. 


E. I. du Pont de Nemours & Co. (Inc.) Explosives 
Department 146, Wilmington 98, Delaware. 


7 OU’VE READ about Du Pont Explosive Rivets. Cross section of Explosive Rivets before and 
Now see them at the Metal Show. Get the com- after expansion of charge in Rivet shank 


plete story... learn how easily these Rivets are in- 


serted... how they simplify riveting in spots where DU PONT 


solid rivets are difficult or impossible to use. 

Demonstrators will show you typical applications EXPLOSIVE RIVET 
for Explosive Rivets. They’ll explain the simple, two- 
step method for installing these Rivets and answer 
your questions regarding types, sizes and materials 
in which they can be supplied. 
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PORCELAIN 
MAGE TO ORDER 


resists fire, fumes, rot, rust, 


corrosion and disintegration 


These qualities of Colonial Porcelain are worth 
considering when you find it difficult to get parts 
materials. Colonial Porcelain is made to your 
specifications and can be molded to uniform toler- 
ances. It is available in white and many colors. 
Send us blue prints of your parts which can be 
made of porcelain and we'll be glad to quote 
you prices. 

The Colonial Insulator Company 


907 Grant St. Akron, Ohio 
Chicago Office: 2753 W. North Ave. 


/ RELAYS 
PROVIDE DELAYS RANGING 
FROM | TO 120 SECONDS 


Other important features include: 
1, Compensated for ambient tempero- 
ture changes from —40° to 110°F. 


2. Contact ratings up to 115V-10a AC. 


3. Hermetically sealed — not affected by 
altitude, moisture or other climate changes 
. . « Explosion-proof. 


4. Octal radio base permits 


easy replacement. 3 AM PERITE 
. s . DELAY 
5. Compact, light, rugged, | ie Sr, 


inexpensive. TT 
6. Circuits available: SPST 

Normally Open; SPST Nor- 

mally Closed. 

WHAT'S YOUR PROBLEM? 

Send for “Special Problem 

Sheet” . .. ond Descriptive 


Miao 


561 BROADWAY 
NEW YORK 12, N. Y. 
Canodoa: Atias Radio Corp., itd 
560 King St. W., Toronto 


Fig. 4—Package-type magnetron with integral magnet. 
This tube has 12 cavity-resonators, delivers 70 kw 
peak power, and operates in the 3-cm band 


For some modes, the report states, the angle between 
the magnetic field and the cathode was of the order of 
3 deg. In this magnetron, the report continues, a small 
hole in the surface of the anode was used for the inser- 
tion of a coupling loop, which, upon being extended 
outside the anode, but within the tube envelope, formed 
an antenna. Operating voltage was 2 to 3 kv. and the 
magnetic field 2000 to 5000 gauss. 

From another report, based on interrogations of en- 
gineers in charge of the Telefunken Tube Research 
Laboratories, it was evident that the Germans had diff- 
culties in manufacturing procedures. According to the 
report, copper anodes for magnetrons were used only 
recently, and there had been trouble in obtaining satis- 
factory glass-to-metal sealing. 


Fig. 5—Blow-up of a tunable-type 10-cm magnetron, 
of 100 kw peak power. Note 8-cavity anode block. 
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Now Available. Aluminum in rounds and hexagons; chamfered and 
ready to go to work in your screw machines. Alcoa’s distributors 
maintain large stocks of standard sizes for your convenience. 

You Pay 22.2% Less Today. The base price of 1-inch diameter 
Serew Machine Stock (Alcoa Alloys 11S-T3 and 17S-T) is 7 cents 


less per pound than in September 1939, a 22.2% reduction. 


Other Alcoa Aluminum Screw Machine Stock prices have 


dropped correspondingly—same high quality, same careful 
preparation of stock, same advantages. 
Should you need help getting a job going, Alcoa’s service- 
men are ready to advise you. For this help, call our nearest 
office, or write ALUMINUM CoMPANY OF AMERICA, 2179 Gulf 


Building, Pittsburgh 19, Pennsylvania. 





SPECIAL 


POR CELAIN PARTS 


AKRON PORCELAIN 


PROPERTIES 


WRITE FOR 
DETAILED - 
INFORMATION 
Literature de- 
scribing the di- 
versified HEXA- 
CON line— from 
40 to 700 wotts, 
ond with tip di- 
ometers ranging 
from ¥,” to 19/4,” 
— will be sent 
promptly on ro- 
quest. Write to- 
day: there is no 

obligation. 


@ Our job is to produce Special 
Porcelain Parts to meet the cus- 
tomer’s individual requirements. 
We are doing just that, satisfac- 
torily and economically, for many 
exacting buyers. Send us your 
inquiries; no obligation. 


HATCHET TYPE IRON... for time- 
consuming, hard-to-get-at-work 


The intricacies of modern instruments and appo- 
ratus stressed the need for q soldering iron of 
special design to meet unusual requirements. The 
HEXACON Hatchet type iron-was designed for 
tedious, involved work embodying unusual sol- 
dering handicaps and inconveniences, and is 
now efficiently serving on the famous Bendix 
production line. 


HEXACON ELECTRIC CO. 
177 WEST CLAY AVE., ROSELLE PARK, N. J. 


LONG-LASTING 


MeCN a CON 


SST a ed Vo 





Fig. 6—Another blow-up view showing a fixed-fre- 
quency 3-cm magnetron, capable of delivering 50 kw. 


Much interest, of course, now centers on the fields 
open for the magnetron in peacetime applications. One 
of the obvious directions is its use in radar devices for 
commercial aircraft and merchant marine; and other 
uses will probably develop with time. 

Much of the pioneer work in magnetron research was 
initiated in England at the University of Birmingham, 
and a practical model of cavity magnetron was demon- 
strated to American engineers in 1940 by a British 
technical mission. In this country research was con- 
centrated at the Radiation Laboratory at the Massachu 
setts Institute of Technology with the cooperation of re- 
search men from leading industrial companies. 


Zircon Porcelain — 
New Insulation for New Products 
(Continued from page 154) 


seals. (Steatite porcelain, unless it is treated with due 
care, will not withstand the thermal shock necessary in 
the soldering operation employed in making a ceramic 
to metal seal); insulators in which high resistance to 
shock and mechanical stress is required, such as strain 


.insulators; and special insulators where highest me- 


chanical strength, and maximum resistance to moisture 
penetration are essential, such as terminal and switch 
plates. 

The list of current and proposed uses for zircon por- 
celain could be expanded at much greater length, but 
would only serve to emphasize the broad field of appli- 


ELECTRICAL MANUFACTURING 





Kae NACH? MLL? MENENDEZ S 
= 
iS 








BUBBLE 


‘i¥aviiveyi 


ROMO mC 


Mth? 
TORU 


ViNYeY Vevey 


‘ey iiveY 


aN Yen Yeni Veniivexiivey! 


oe Bf 


IN ELECTRICAL 
APPLIANCES 


















ROR OUTOTO TOBE 


WITH 
FLAMENOL CORDS 


7 can build beauty and safety in your traffic ap- 
pliances and portable lamps by equipping with G-E 
Flamenol Cords. These new cords are modern in design 
and smart in appearance. G-E Flamenol Cord’s rich color 
and beautiful finishes will improve the appearance of 
your electrical products more than ever. You'll like their 
smooth, hard finish that makes them easy and pleasant to handle. 
And that’s not all. G-E Flamenol Cords offer users of portable lamps, elec- 
a "a trical appliances and devices permanent protection. They are bailt to last with 
_ the life of the electrical product. The plug is molded to the portable cord 
Hear she Goneeel - making the power cord set a one-piece construction. This molded-on feature, 


grams: “The G-E first designed by General Electric, makes the power cord rugged and provides 


oe ae. lasting protection to the soldered connections against strain. 


EWT, NBC. “The a1 ; Sia 
W orl Today” news Add greater salability to your electrical products by equipping with the 


every weekday 6:45 new General Electric Flamenol Cords. For additional information, write to 
“The G-E House section Q-162-12 Appliance and Merchandise Department, General Electric 
Partv’’ Monday . : 

through Friday 4:00 ©Ompany, Bridgeport, Connecticut. 


P.M. EWT, CBS, 
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OVERSIZE « OVERWEIGHT « OVERHEATING 
MOISTURE ABSORPTION 
DEFECTIVE CORE INSULATION 





the Seginning 

of Coil Protection 3 tn 
the ase... Use 

PRECISION tcses 


TUBES 
Product of specialized and 
experienced engineering for 
every coil base safeguard. 














@ Closer dimensions. 
Space saving. 


© Spiral winding. 
Greater strength. 


© Heat-treated compression. @ Most efficient insulation. 


Added strength. 


@ Lightest possible ‘base. 


® Individually designed, any 
length, any ID or OD. 
Ask for new extended Mandrel list—750 sizes. Let us 
make up samples for you. 
Also Mfrs. of Precision Bobbins, Coil Forms, Spools. 


Wire or Write 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST., CHICAGO 47, ILL. 













cation of zircon porcelain, which, so far as availability 
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big. 7—Variations of resistivity with temperature for 
several kinds of insulating materials. 


of the raw materials, manufacturing methods, and ulti- 
mate properties of the product are concerned, would 
seem to offer a new ceramic for use in practically all 
applications, electrical or otherwise, where a vitreous 
porcelain type material is required. That the unique 
combination of thermal, mechanical, and electrical prop- 
erties will often prove advantageous is self-evident. As- 
suredly, a new and superior addition has been made to 
the field of vitreous ceramic materials for electrical and 
other applications. 


Plastics Materials Outlook for 1946 
New facilities planned for production of plastics ma- 
terials during 1946 and early part of 1947 will reach 
some $102,000,000. Major portion of the new facilities 
will be devoted to output of molding materials. Sub- 
ject to labor troubles and basic raw materials shortages, 
increased supplies of cellulosics, acrylics, phenolics, 
ureas, and vinyl resins should be expected, according tc: 
the Plastics Materials Manufacturing Association. 

In some of the newer plastics, such as polyethylene 
polystyrene, the new cellulosics, and nylon molding 
powder, a substantial tonnage increase is likewise an- 
ticipated, thus opening the use of these materials on a 
wider scale in many consuming fields. 

While the future situation appears favorable, current 
conditions reflect some acute shortages. Makers of 
phenolic molding materials, for instance, are severely 
affected by shortages of labor and of wood flour. 
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The Life of your next Car 


HEN the old Pope-Hartford first 

bucked down the street, it was a 
brave sight with its bright Brass radiator 
shell, and other fittings. Since then these 
parts have taken on many different fin- 
ishes and appearances, but the basic metal 
is still mainly Brass, 

For Brass is still the easiest metal to work, 
and to form into complex shapes. . . . It 
««flows’’ evenly under deep-drawing; yields 
clean-cut stampings; can readily be spun. 
It takes a finish or plate quickly, holds it 
tenaciously. And, of itself, Brass stands up 
to time, hard knocks, weather, heat, and 


JANUARY 1946 


UNDERWRITTEN BY MANY PARTS OF BASIC 
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corrosive influences as does ‘no other metal. 
The golden-yellow alloy is one of the basic 
economy -factors of your present car, and 
of any new car you buy. 

In thousands of other uses, too, Brass is 
equally irreplaceable . . . by reason of char- 
acteristics like those cited, or of still other 


characteristics inherent in other types of 


Brass alloys. And most commercial types 
of Brass alloy you need for your product 
can be produced for you here in the modern 
Bristol mills in the form of sheet, rod, or 
wire . . . promptly on time, faithfully to 
specification, shipment after shipment. For 
Bristol faces the demands of peacetime mar- 
kets with new high-speed, high-production 
equipment, including a huge continuous 


BRASS 


roller-hearth gas furnace for annealing, and 
a giant of a cold rolling mill that’s one of 
only two of its kind. Only one thing will 
never be modernized at Bristel, and that’s 
the old-fashioned concept of quality that’s 
stood for 95 years. So.when you want to 
get down to Brass tacks, simply phone, 
wire, or write to: 


THE 
BRISTOL BRASS 
CORPORATION 


Makers of Brass since 1850, Bristol, Conn. 
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WEIGHT AS SHOWN 
APPROXIMATELY ! LB 


EQUIPMENT 
YOU WILL 
WANT T0 AWOW ABOUT 


. - - product of war-time engineering 
...now doing a job for industry 


Where dependability counts . to protect 
valuable machinery .. . to control pressures 
without fail is the “field” of the Starbird Pressure 
Operated Switch. These units will automatically 
start and stop motors, pumps, actuate warning 
systems. The type unit illustrated was designed 
for fixed pressure differential applications, to 
operate from 25 to 3,000. PSI; other models serve 
in those applications where an adjustable pressure 
differential is required. The complete line of Star- 
bird switches provides uniform pressure control 
from 30 inches of vacuum to 5,000 PSI. If you’re 
faced with a problem in pressure control, one of 
the various Starbird pressure operated switches 
may be the solution. They are available for nearly 
all industrial uses in gas, steam, oxygen or oil 
systems. We invite your inquiry. Prompt reply 
will be made. 


Send for your copy of the catalog cover- 
ing Starbird Pressure Operated Switches 
..- containing installation data, operat- 
ing specifications. Please write on your 
company letterhead. 


TIA A 


Manufacturers 
of . LORPORATION 
GEORGE A. STARBIRO [IMMA to vee near 
EQUIPMENT SO NORTH HIGHLA 


elas Ts 


Sik ANG 
meatal TTP 


SoS er 



















The Recent Revision of the 


Machine Tool Electrical Standards 
(Continued from page 139) 





must be identified with the same marking as used on 
the wiring diagram to facilitate maintenance and the 
understanding of the operation of the equipment. The 
removal of such equipment from the original enclosure 
without transferring the name plate to the equipment is 
not permitted. 

This outline is necessarily brief and, therefore, should 
be supplemented by reference to the Standards. Copies 
of the proposed Machine Tool Electrical Standards, in- 
cluding Automotive Standards, are available by writing 
to the National Machine Tool Builders Association, 
10525 Carnegie Avenue, Cleveland 6, Ohio, and copies 
of the Automotive Standards may be obtained from the 
automobile manufacturers in the Detroit area. 

In the preparation of both Standards, the primary 
purpose has been to provide as complete guidance as 
possible for the machine tool builders without restricting 
progress in the electrification of machine tools. It is 
unfortunate that there must be two Standards, but even 
that much progress is a notable achievement in inter- 
idustry cooperation for the common good, and the fact 
that the machinery for cooperation has been set up, 
promises further progress in the future. 





Preview — 1946 


(Continued from page 118) 


techniques. The engineering show will represent some 
168 firms and will constitute a broad cross-section of the 
latest in postwar products in radio and electronics. On 
January 23, the institute will play host to the AIEE 
at a joint meeting. 

Activity on the manufacturers’ side of the radio field 
will be far reaching. The Radio Manufacturers Asso- 
ciation is planning to hold its annual membership meet- 
ing convention at Chicago, June 10-12, and a Parts In- 
dustry Trade Show, May 13-16, also at Chicago. Open 
meetings also are contemplated. The many divisions 
and sections of the association have functioned with out- 
standing efficiency during the war and are now devoting 
themselves to the specific postwar problems of their 
respective groups. As may be expected, manufacturers 
of FM and television sets in particular have many new 
activities on the agenda. 

The association’s Engineering Department, working 
closely with the individual divisions and sections, has 
an enlarged program of technical projects). RMA 
standards are under revision and much new data will 
be issued. On the statistical side, postwar reports on 
sets, tubes, parts and transmitting apparatus have al- 
ready been partially instituted and will be extended. 

Cooperation with the Canadian RMA and with other 
foreign groups will be continued. The export field will 
receive close attention ; both trade promotion and special 
design problems for overseas markets will be studied. 

The association has always stressed a well-integrated 
public information service, and it will continue its broad 
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NORRISTOWN, PENNSYLVANIA 
“THE BIG NAME IN SMALL* TUBING” 
*Maximum OD 5%” 
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publicity and public relations activities. Membership 

is at a record level—284 companies, a jump from 227 
during 1945. 

The 27th National Metal Congress and Exposition 

to be held in Cleveland during February 4-8 will be the 

nerve center for a number of important activities among 


SPRING -A 6s TION trade and professional groups in the metal field. Spon- 


sored by the American Society for Metals, the exposi- 


tion is expected to attract some 30,000 industrial 
executives and engineers. Total- display area at the 
Cleveland Public Auditorium will be more than eight 


acres, and over 340 companies will be represented. The 
society has scheduled 31 technical sessions during the 
exposition week. 

The American Industrial Radium and X-Ray Society 
is also holding a technical meeting in Cleveland, Febru- 
ary 6, 7 and 8. Scope of operations of this society is 
being rapidly expanded, and many projects are being 
blueprinted. The handbook committee is at work on a 
comprehensive Radiographic Manual. 























WELDING SOCIETIES ACTIVE 





Also meeting at Cleveland during the National Metal 
Congress is the American Welding Society. This meet- 


. ing will constitute the postponed 1945 annual session. 

EL / Tentative plans for a regular 1946 annual meeting have 
e been made—probably at Atlantic City, beginning No- 

" tion vember 4. The 52 regular sections will hold the usual 










monthly meetings. 

Research will pace the society’s activities in 1946. 
Studies will be advanced in the behavior of metals under 
multi-dimensiona] stress, in pressure vessel research, 
and resistance welding in general. An unusually large 
number of new or revised AWS welding standards are 
to be published this year and also scheduled for 1946 
publication is a new Welding Metallurgy book, while a 
new handbook is being prepared for publication in 1948. 

Education, research and standardization comprise the 
triple-pronged program of the Resistance Welder 
Manufacturers Association for this year. Technical 
data and other information garnered from the notable 
results of wartime developments in equipment and pro- 
cedures are now being correlated and prepared for pub- 
lication in a new industry reference book and a series 
of technical bulletins. 

The program of research grants is being carried on 
under the direction of the Welding Research Council 
of the Engineering Foundation. Several new important 
research projects are now in process, and others are 
contemplated. To a large extent, standardization and 
research activities are carried on in cooperation with 
the American Welding Society, AIEE, ASA, NEMA. 
and other interested organizations. 

Prominent in the program of the National Machine 
Tool Builders’ Association is the revision of its Machine 
Tool Electrical Standards. This activity is authorita- 
tively described on other pages in this issue. 

High spots of the most ambitious program in the 
history of the American Society of Tool Engineers are 
its first exposition of production’ equipment and 
processes in three years, the expected culmination of its 
thet IRVINGTON 11, .N. J. Tool Engineers Handbook project, and a plan for full 
CHICAGO OFFICE: 626 W. JACKSON BLVD., CHICAGO 6, III time scholarships at accredited engineering schools. 
The ASTE big show, called the “New Era” Exposi- 
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A POWERFUL 
SALES FEATURE 
FOR YOUR 
PRODUCT 


SHR REPRUUr 





For fast opening and locking of all types of covers, doors 

and panels ...use Shakeproof Quick-Operating Fasteners. 

Easy to install . . . easy to operate . . . locks tight! The 

entire unit is comprised of only 3 parts... spring unit, stud 
and cross pin. This fast servicing feature will definitely 

offer added utility to your product. Write now for new catalog 
—it gives complete data on sizes and suggested applications. 


*Known in the Aviation industry as “Cowl” Fasteners. 





Shakeproof Quick-Operating Fasteners 
can be easily engineered into your 





product, and Shakeproof Engineers are FREE TEST KIT! 

ready to help you devise the best 

method for installation. Write now for Contains a mounted, ready-to-oper- 
this helpful service! ate sample plus various sized parts. 


Write for Kit No. 98. 


sip PKEPAOOF ne. 


Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
; 2501 North Keeler Avenue, Chicago 39, Illinois 
Plants at Chicago ond Elgin, Ill. In Canada: Canada Illinois Tools, Ltd., Toronto, Ont. 


Los Angeles Office Detroit Office 
5670 Wilshire Bivd., Los Angeles 36, Collif. 2895 E. Grand Bivd., Detroit 2, Mich. 
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DUPLICATED 
WITHOUT 
DIES 














If you desire to save 
time and die expense 
on production of metal 
stampings or other small 
parts, then the DI-ACRO 
System of “Metal Dup- 
licating Without Dies” 
merits your consideration. It 
is based on the rapid and ac- 
curate production of formed 
parts with DI-ACRO Shears, 
Brakes and Benders. All dup- BRAKES 
licated work is accurate to 
001”. These precision ma- 
chines are adaptable to an 
endless variety of work, and 
ideally suited for use by girl 
operators. For short runs 
your parts are processed in a matter BENDERS 
of hours instead of waiting weeks 
for dies. 


Send for This Catalog 
*DIE-LESS DUPLICATING” 


It illustrates many stampings or parts made with- 
out dies, gives full details on DI-ACRO machines 
and shows how they may readily be adapted for 
various applications. Request your copy now. 
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Each of these 12 ALNICO permanent magnets was 
specially designed for a particular job 

@ When you have a magnet problem, chances 

are that our engineers can meet it successfully 

with sintered alnico or with one of the six grades 

of cast alnico. 

Alnico magnets have more external energy 
than equal-size magnets of any other permanent- 
magnet material; are highly resistant to ordinary 
demagnetizing effects; retain magnetism in- 
definitely. 

We have a wide variety, many sintered forms 
listed in our catalog, No. GEA-3682. Write for 
your copy. Apparatus Dept., General Electric 
Company, Schenectady 5, N. Y. 
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tion will be held at the Cleveland Public Auditorium, 
April 8-12. Concurrently with the exposition, the so- 
ciety will hold its annual meeting and a series of tech- 
nical sessions. More than 100,000 visitors are expected. 

In other directions, related to the metal field, the 
American Iron and Steel Institute will continue its 
usual program of publishing technical data books, cov- 
ering standards, specifications, statistics, etc. Work 
will continue on its overall standardization project, in 
progress for several years, which covers standardization 
of chemistry, dimensions, nomenclature, etc. Coopera- 
tive standardization activities are planned with the rep- 
resentatives of the iron and steel industries in Great 
Britain, Canada, and Australia. And the American 
Bureau of Metal Statistics, it may be noted, plans to 
resume international surveys in nonferrous metals, pre- 
viously interrupted by war conditions. 






REFRIGERATING STANDARDS 








A new data book, covering a wide variety of refrig- 
eration applications, is one of the 1946 publications of 
the American Society of Refrigerating Engineers. It is. 
scheduled for the early part of the year. The 33rd 
spring meeting will be held in May or June, and the 
42nd annual meeting will be held in December, but loca- 
tions have not yet been chosen. Technical or research 
activities are being expanded, and there will be new 
standardization projects. Cooperative activities with 
other associations and societies in this country, and with 
groups in the United Kingdom and Latin America, 
are part of the ASRE program. Membership has grown 
considerably during 1945, with indications of continued 
growth in 1946. 

At the manufacturing end, the Air Conditioning and 
Refrigerating Machinery Association is setting a vigor- 
ous public relations program into high gear to imple- 
ment the activities of its product sections and engineer- 
ing committees. Emphasis is on an extension of 
ACRMA equipment standards and a broadening of 
statistical activities. The ACRMA book of equipment 
standards is to be republished in revised and expanded 
form this year. Not fully announced as yet, but being 
prepared for 1946, are full-scale activities by the Re- 
frigeration Equipment Manufacturers Association. Al- 
ready announced is the annual REMA spring open 
meeting at Chicago, March 4-7. An all-industry show 
will be held October 28 to November 1 in Cleveland. 

The plastics field is stirring with considerable activity. 
On February 1, at Chicago, the Society of the Plastics 
Industry will sponsor a meeting of its low pressure 
industries division, together with an exhibit of products 
of firms in this field of molding. Also of top interest 
will be the first national plastics exposition in New 
York City, April 22-27. It is probable that the SPI an- 
nual meeting will be held in New York at the same time. 
Local and regional meetings will be held on a wide scale. 

The engineering handbook takes important place in 
the SPI program. First chapter of the handbook, the 
classification of plastics materials, has already appeared 
(see page 128, November issue of ELEcTRIcCAL MANU- 
FACTURING for reprint). and the second chapter, “De- 
sign Standards for Inserts—Their Application in Plas- 
tics Parts,” has been released this month. As inserts 
occur frequently in such parts are plugs, switches and 
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The part made at the Jeffer- 
son Electric plant is designa- 
ted the Mercury Unshorter 
Switch. This was devel- 
oped to prevent muzzle 
bursts (premature explo- 
sion) for the protection 
of the gun crew and yet 
close the circuit quickly 
to operate the device. In 
all, 12 types or sizeg of 
-manufactyfed, and 
special Zechniques 
were developed to 
achj€éve huge produc- 
‘on rates while con- 
_ forming to the most 
precise tolerances. 
We are proud to 
have performed 
such an important 
service in this 
vital ordnance 
project. 
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METAL PARTS 


Let Waterbury make the small sheet metal parts needed in 
your manufacturing. We can supply from stock most. standard 
eyelets, terminals, and ferrules. Also Special Metal Parts to 
order and Custom Plastic Molding. Write for further infor- 
mation or quotations. ‘ 


* WATERBURY COMPANIES, Inc. 


Formerly Waterbury Button Co., Est. 1812 
Dept. C, Woterbury, Connecticut 





NeWeL CUSTOM MADE 
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More than 20 years 
of special coil and 
transformer manufac- 
turing for industry, 
Jaboratory, research 
and instrument mak- 
ers. Built to conform 
to Army, Navy and 
Signal Corps require- 





ments. 


@ Units 1 watt to 100 KVA. 


@ Prompt Service on single or small lots. 


@ Specialist in special transformers & coils for re- 
search, experimental and product development 
work. 


@ Engineering Service to Meet Special Applications. 


NOTHELFER @ 





WINDING LAB. 
118 ALBEMARLE AVE., TRENTON, N. J. 















similar items, this chapter is of particular interest to the 
electrical field. Further chapters are to be issued on a 
monthly basis until the handbook has been fully 
compiled and can be published in book form. Copies of 
separate chapters are made available from SPI offices 
in New York at a nominal charge. 

Among other groups in the plastics field, the Society 
of Plastics Engineers has an active schedule of regular 
monthly meetings for its 14 sections, and special meet- 
ings for the professional activity groups. There is a 
possibility of national summer technical sessions. The 
number of technical or research projects, technical 
committees, and new or expanded standardization 
projects is to be increased. Research on new plastics 
and technique developed during the war will be stressed. 
New standards and specifications are scheduled for pub- 
lication. Membership growth of 105 per cent is re- 
ported for 1945. 

In the related field of synthetic rubber, the Rubber 
Manufacturers Association plans to revise its “Summary 
of Data on Synthetic Rubber” for publication this year, 
and also to issue for the first time a statistical and his-. 
torical booklet on rubber. 


INDUSTRIAL DESIGN GROUP 


In several diverse fields, new organizations have 
shown considerable vigor and promise of steady de- 
velopment. The Society of Industrial Designers is still 
in its first year, but has already made plans for a series 
of conferences with educators and others interested in 
industrial design and the development of professional 
education in the field, A committee is at werk on a 
code of practice for industrial designers. Other com- 
mittees will probably be formed in the next few months. 
A number of projects leading toward a publication pro- 
gram are under discussion. Membership has- nearly 
tripled in the eight months the society has been in 
existence. 

Another new group, the Instrument Society of 
America, organized only last April, has made rapid 
strides. There are 18 regional groups or sections meet- 
ing regularly once a month. On a national scale, a 
conference and exhibit will be held September 16-20 
this year in Pittsburgh. A news periodical is planned 
to start some time this year, as well as a program of 
technical publications. Also under discussion is a hand- 
hook. Membership is slightly over 2000. 

In its own special field, the Metal Powder Association 
has broadened its membership base during 1945 by in- 
cluding consumers of metal powders as well as pro- 
ducers, and by admitting research workers and equip- 
ment suppliers as associate members. Standardization 
work is to be expanded in the direction of both granu- 
lar powders and flake powders, and this will likely 
involve publication of new standards. Work in this 
direction is in close cooperation with the ASTM. At least 
one open meeting will be held during 1946. 

The first national exposition since 1941 leads off the 
1946 program of the Oil-Heat Institute of America. 
It will be held in the Philadelphia Commercial Museum, 
April 23-27, and promises to be about twice as large as 
any previous exposition sponsored by the institute. An 
annual meeting and convention will coincide with the 
dates of the exposition. 
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These District 
Engineering Offices 
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STRUTHERS-DUNN, IN 







IST 


we" 


Much Smaller — Much Lower in Cost 
Fully Dependable for Heavy Duty Service 


RATING —1 HP polyphase, *%4 HP single phase, to 600 volts AC. 


FEATURES—Small Size—5*4" x 4" x 17%". 
Mechanically Interlocked. 
Solid Frame—no laminations. 


Simple Maintenance—all parts removable from front; all fixed contacts 
alike, all moving contacts alike. 


Cost—appreciably lower than conventional units. 


APPLICATIONS — Heavy duty reversing and jogging service such as hoists, 
door operators, and machine tool auxiliaries. 


5,312 RELAY TYPES 





STRUTHERS-DUNN, INC., 1321 Arch Street, Philadelphia 





TYPE 135CXX Actual Size 


RUTHERS-DUNN 
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*WIRE- NUTS”! 


New Low Prices 


IDEAL “Wire-Nuts” make wire 
joints the modern way —no fuss 
or bother — no solder, no tape, 
no heat; simply strip wires,screw 
on, that’s all! Anyone can use 
“Wire-Nuts” and make a neater, 
safer wire joint. Better electri- 
cally —stronger mechanically! 
And IDEAL’S new LOW PRICES 
further cut wiring costs on any- 
thing electrical from the small- 
est appliance to the largest 
machine. 


A Size for Every Job! Four sizes 
make all common combinations 
from Two No. 18 to Three No. 10 
—solid or stranded wires. 
MILLIONS IN USE. Approved by 


‘Underwriters’ Laboratories, Inc. 
Free Samples on Request 
PROMPT DELIVERY 


Wiring Device Division 


IDEAL COMMUTATOR DRESSER CO. 
Sycamore, Illinois 


1008 Park Avenue 
Sales offices in all Principal Cities 
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The institute plans to continue technical or research 
projects now in progress. It is also working on the pro- 
duction of a combustion reference unit to be used as the 
basis for test methods on both fuel oil and oil burners. 
In the direction of new publications, the Handbook of 
Oil Burning will be revised and reprinted. 

On the international scale, the institute has recently 
been authorized by its board of directors to become 
affliated with manufacturers of oil heating equipment 
in Canada. Membership has mounted by 25 per cent 
in 1945; and further gains are anticipated. Public re- 
lations campaigns aimed at increasing public use of au- 
tomatic oil heating are being considered, but no definite 
plans have yet been approved. 

The Stoker Manufacturers Association, while not re- 
leasing complete 1946 plans as yet, contemplates a na- 
tional advertising campaign, and intensified work by 
its engineering and research committees, including its 
committees on technical publications, industry standards, 
and on codes and test procedures. Date and place for 
the 1946 annual meeting are still open. 

In the automotive field, the annual meeting and engi- 
neering display of the Society of Automotive Engineers, 
to be held in Detroit, Janiary 7-11, highlights 1946 
events. A full schedule of SAE national technical meet- 
ings, discontinued during the war, will be reinstituted. 
SAE membership has doubled since 1940—it now ex- 
ceeds 13,000. 


ASA WIDENING SCOPE 


No review of associations could be complete without 
mention of the American Standards Association and of 
the American Society for Testing Materials. The ASA 
has just concluded its 1945 annual meeting on Decem- 
ber 7. Dr. H. S. Osborne, chief engineer of the Ameri- 
can Telephone and Telegraph Company, in his report 
as chairman of the standards committee, brought out 
that of the 535 standards adopted during the past four 
years, some 85 per cent were of direct concern to the 
war effort. It was stressed that the increased recogni- 
tion of the importance of standards is an augury for 
wider appreciation and use in the postwar period. 
Henry B. Bryans, reelected president for the third term, 
outlined future plans of the ASA in the direction of 
broadening its work to deal with any standards or 
standardization project, in consumer goods as well as in 
the field of engineering. This would follow along the 
lines of the report submitted last year to the Secretary 
of Commerce by Charles E. Wilson, president of Gen- 
eral Electric Company, heading a special committee. 

In the limited space available here, it would be, of 
course, impossible to summarize the multitude of 
ASTM projects, but indications point to many new 
plans in 1946, and an expansion in the number of com- 
mittees and publications. Moreover, the administra- 
tive set-up is being reorganized with new emphasis 
being placed on the technical activities and editorial 
departments. 

Two national ASTM meetings will be held this year— 
the annual meeting in Buffalo, June 24-28, and the 
spring session in Pittsburgh, during the week of Febru- 
ary 25. The Seventh Exhibit of Testing Apparatus 
and Related Equipment will be held in conjunction 
with the Buffalo meeting. 
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VACUUM CLEANERS + WASHING MACHINES - ELECTRIC FANS 
SEWING MACHINES - ELECTRIC DRILLS - ELECTRIC RAZORS 
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FOOD AND DI POWER SANDERS 
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ANY manufacturers have solved their frac- 

tional-horsepower motor brush problems 
for their new appliances simply by putting it up 
to National Carbon Company’s brush-testing labo- 
ratory. 


We invite you to do the same! This will relieve 
you of making countless and costly “elimination 
tests.” And it will assure application of the most 
suitable brush grade for your motor. 


You can rely on this service because National 
Carbon has been working out brush problems of 
every conceivable type for over 50 years. In addi- 
tion, National Carbon’s modern laboratory for 
testing fractional-horsepower motor brushes is 
equipped with the latest in test facilities, and is 
staffed by experts. 


Moreover, your tests will be run as you 
would run them yourself — under your own 
specified load, cycle, and other operating 
conditions. 


RIC RAZORS 


PIWER SANDERS 





Accept this invitation! It can mean better per- 
formance for your appliances. Send in your motors 
—tests will be made promptly. Naturally, there is 
no obligation. 

If you wish more information on these tests, get 
in touch with our nearest Division Office. 





Here is the modern laboratory where your brush 
problem can be solved quickly, correctly...at a 
big saving in trouble for you! 


The word “National” is a registered trade-mark of 






Unit of Union Carbide (aa 





and Carbon Corporation 


GENERAL OFFICES: 30 East 42nd Street, New York 17, N. Y. 
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DIVISION SALES OFFICES: Atlanta, Chicago, Dallas, Kansas City, New York, Pittsburgh, San Francisco 
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HIGHLIGHTS 





UTTING through the dark clouds of labor strikes 
and the uncertainties of pricing controls, there 
is a good deal of evidence that the hard core 

of general business conditions is sound, and that indus- 
try itself is confident. This is attested by results of 
surveys made both by industry and government sources. 
And it is bolstered up by the continuing day-by-day 
record of new plans for company plant expansion, prod- 
uct development, research projects, and distribution. 

Significant is the report on the progress of recon- 
version issued by the Industrial Statistics Division of 
the Civilian Production Administration, based on re- 
ports gathered by the late War Production Board from 
leading metal products manufacturers in some 55 differ- 
ent fields. The report includes figures of actual ship- 
ments in September, estimates for October and fore- 
casts for December, 1945, and June, 1946. Briefly this 
is how the score stands in the industries that are re- 
converting to peacetime products: 

As expected, September shipments were otf from 
the monthly rate of the first quarter of last year- 
actual drop is given as 40 per cent—but shipments 
in June, 1946, are anticipated by the manufacturers to 
hit about 80 per cent of the first quarter rate of 1945 
for all products (including munitions items) and over 
130 per cent of the same rate for normal products. 
Many reports indicated a further rise after the middle 
of this year. Naturally, the forecasts are qualified as 
being subject to contingencies affecting raw materials 
and manpower. Detailed figures of actual and antici- 
pated production in several lines of particular interest 
to the electrical fielf are tabulated on this page. 


Purchasing Agents Are Optimistic 

The purchasing agents of the country, from their 
realistic vantage point, also come through with an en- 
couraging report. Business, they say is good and even 
slightly better than a month ago. Despite labor 
troubles and materials scarcities, the current monthly 
composite opinion of the business survey committee 
of the National Association of Purchasing Agents as- 


Closing News 


Chicago-Milwaukee microwave radio relay system 
is planned by A. T. & T. .. . Westinghouse Motor 
Division is set to move from East Pittsburgh to 
newly-acquired former Curtiss-Wright plant at 
Buffalo. . . . FCC gives Raytheon Manufacturing 
go-ahead signal to install and operate experi- 
mental radar on new Seattle-Bremerton ferry... . 
CIO electrical unions vote for strike, but there’s ° 
no walkout date as yet. . .. Commerce Department 
says industry’s 1945 expenditures for plant ex- 
pansion hit a record total of almost $6 billion. 












Reconversion Status and Forecasts 


Shipments of Normal Products 
(Monthly rates in thousands of dollars not adjusted for 
price changes) 


Actual Mfrs’ Forecast 


Manufacturing 1945 1945 1946 
group 1939 1stQtr. Sept. Oct. Dec. June 


Stoves, ranges, etc.. .$6,683 $7,640 $7,589 $9,762 $11,552 $18,360 
Electrical measuring 

jnstruments ....... 1,892 2,979 1,807 2,680 3,743 4,025 
Electrical generating 

and distributing ap- 


DONNER 4560s ass 20,281 71,882 55,465 52,116 56,947 58,958 
Electrical appliances 3,078 3,163 1,416 3,459 6,800 10,008 
Oe ks sc. aneko eee 11,248 63,400 17,366 18,651 28,536 44,345 
Communic a’- 

tion equipment ... 11,950 88,739 33,771 36,572 38,895 36,757 
Machine tools ..... 7,583 20,203 15,832 15,607 16,709 16,694 
Food products ma- 

chinery ........... 1,879 4,136 4,048 4,789 5,199 6,382 
Textile machinery .. 3,707 4,267 4,917 5,300 6,213 8,626 


Woodworking ma- 

IE i Sc 398 1,951 1,614 1,317 1,792 1,897 
Printing machinery.. 1,383 1,248 1,101 1,238 1,680 3,379 
Pumping equipment 
& air compressors.. 2,196 9,354 5,361 6,148 6,779 6,098 
Stokers, mechanical. 620 1,100 1,159 1,432 1,672 1,635 
Office and store ma- 


WENNS. 3 ei Seaueccks 9,295 9,671 10,882 13,779 16,000 21,548 
Laundry equipment 
domestic .......... 2,222 1,190 825 2,094 3,662 5,850 


Refrigerators ......16,107 12,905 11,686 19,107 31,981 55,826 





serts that “reconversion has progressed at a remarkable 
rate and has already overcome most of the problems of 
readjustment which were forecast a few months ago.”’ 
The report underscores the following points: 

Measured by former peacetime standards, current 
production is high; and, obviously, it will increase as 
labor trouble and material shortages are overcome. 
Contract termination problems are being rapidly cleared 
up. Commodity prices are firm, with strong upward 
pressure; escalator clauses appear frequently in con- 
tracts permitting advances in the event of higher OPA 
prices. Ceiling prices on motors, meters and many 
equipment items are reported as being close to direct 
costs. Balanced inventories are hard to maintain. A 
90-day buying policy is generally maintained. Textile 
and steel are among the scarcest materials. 


Company Developments 

Though appliance production is behind expectations, 
most companies are in a ferment of activity on new 
plants, new products, and new lines. A good many of 
these plans are reported elsewhere in these columns in 
the Industrial Briefs Section. Other highlights follow: 

Stewart-Warner Corp. has set up four continuous- 
flow production lines at its Chicago radio plant and has 
14 models in its new postwar line. Remington Rand, 
Inc., in moving into high gear on its output of electric 
shavers, expects to have distribution started by begin- 
ning of 1946, plans to quadruple its prewar output. 
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YESTERDAY 


New lightweight flame re- 
sistant wire for Superforts. 


Few Americans knew about the revolutionary new rubber 
insulated wires developed by United States Rubber Com- 
pany while the war was in progress. But those who did, 


~~ knew them well. 


Our airmen and our Signal Corps men, particularly, saw 
these new, small diameter wires bring safety, lightness and 
performance once thought to be beyond reach. 


Because of this progress, a complete and even more 

S A F f G UJ A p p S highly developed line of Laytex and other wires and cables | 
is now available to Public Utilities for their broad expan- 

THROUGH sion...to the Electrical Manu- 

U, -. “Ox facturer for his new products 

...to the Electrical Engineer for 

Reg. U. 6 Trode Mark his new electrical wire problems. 

SMALLEST DIAMETER 


LIGHTEST WEIGHT 
RUBBER COVERED WIRE 














New safety for 
America's Buildings. 


THE KEY TO THE HOME 
OF TOMORROW 





Sorving Through Sctence . 
UNITED STATES ® RUBBER COMPANY 


1230 Avenue of the Americas «¢ Rockefeller Center «© New York 20, N. Y, 
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Pulp Products Department 


WEST VIRGINIA PULP’ & PAPER COMPANY 
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How to get quicker delivery of 
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All types and sizes of 
fittings carried in stock 


Don't delay production for lack of 
stainless steel pipe fittings. Allmetal 
carries one of the largest stocks in 
the country and can usually deliver 
what you need promptly. All pipe 
fittings are clean finished. made to 
close limits. and can be furnished 
not only of stainless. but of other 
non-corrosive materials. such as. 
monel, brass, bronze. everdur. etc. 
Our catalog lists all stock sizes. 
Write for a copy today on your 
company letterhead. 


bush 
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This new. 83-page 
catalog helps you se- 
lect the correct size 
and type of non-cor- 
rosive fastening de- 
vice for any particular 
job. Includes stock 
sizes, specials that 
can be made, engi- 
\ neering data. etc. 
=~ \ Make request on com- 
pany letterhead. 


SCREW PRODUCTS COMPANY 
33 Greene St. ae ca ae 








Other big Remington Rand project is a $1,000,000 
research center. 

Edison General Electric (Hotpoint) Appliance Com- 
pany, Chicago, has set a daily production quota of 100 
automatic electric dishwashers for the first quarter of 
this year. Recent Philco Corp. preview of postwar 
appliances included 43 radio receivers and _ radio- 
phonographs, 12 refrigerators, four home freezers, and 
four air-conditioners. A goal of 4,000,000 radio re- 
ceivers is set for this year. 

Entrance of new companies into the electrical appli- 
ance field is featured by the organization of Frostor, 
with executive offices in Chicago, by the General Tire & 
Rubber Company, Akron, and Liquid Carbonic Corp., 
Chicago. A million dollar factory is under construction 
at Morrison, IIl., for production of a household combi- 
nation refrigerator and freezing unit. 

Postwar modernization and expansion plan of Mc- 
Cray Refrigerator Company, Kendallville, Ind., is prac- 
tically completed according to company officials. As 
originally projected in October, 1944, the plan pro- 
vided for new warehouse and factory buildings, new 
assembly line routing and new laboratory and testroom 
facilities. The entire expansion program has by now 
been completed except for a new finishing department 
which is now under construction. The company ‘has 
also announced first peacetime output of its home and 
farm freezers in 6, 12 and 22 cu ft models. 

Westinghouse Electric Corp. is moving ahead by ex- 
panding manufacturing facilities in practically every 
division to increase output from 40 to 50 per cent above 
prewar levels. But, like officials of other companies, 
Chairman A. W. Robertson stressed that the profit out- 
look was darkened by OPA pricing policies. Westing- 
house reports October bookings valued at $49,573,246, 
of which only 11 per cent was for the armed forces, or 
other non-civilian purposes. New 1946 models of the 
company’s electric ranges were included in other de- 
velopments. And Westinghouse’s new electric water 
heater plant on the Pacific Coast will make several 
household models, ranging from portable to floor and 
wall units. 


Radio Output Disappointing 

Output of radio receivers is the one great disappoint- 
ment. Far from reaching the early confident prediction 
of 5,000,000 sets by Christmas, total year-end output 
was not expected to exceed a few hundred thousand, 
according to R. C. Cosgrove, president of the Radio 
Manufacturers Association. Blame is placed primarily 
on OPA pricing of components, which has hamstrung 
production by parts manufacturers. Meanwhile, an 
immediate market for 18,700,000 home radios to meet 
demand of 60 per cent of present set owners was seen 
by officials of Sylvania Electric Products, Inc., on basis 
of that company’s market studies. 


Television Sets in Six Months 

Television is all ready to “give the American public a 
wonderful new service for which it has-been waiting a 
long, long time.” This is the opinion of Dr. C. B. 
Jolliffe, vice-president in charge of RCA Laboratories, 
as expressed in a recent talk before the Radio Execu- 
tives Club in New York. But industry must not be hesi- 
tant, he urged. “Management must take television out 
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A definite achievement in the electric motor 
field, this SEALEDPOWER Motor (1 to 15 H. P.) incorporates many 
exceptional features in its design. 

One of these features is the impregnation of the windings with a thermosetting 

varnish to prevent vibration of wires and lengthen the life of the insulation 

by reducing hot-spot temperatures. Exhaustive tests proved that DOLPH’S 
“SYNTHITE” afforded all the necessary and exacting requisites needed in 

an insulating varnish for this application. Don’t overlook this important phase 


of motor design; insure winding protection with DOLPH’S “SYNTHITE”. 


JOHN C. DOLPH COMPANY 


1060 BROAD STREET - NEWARK 2, N. J. 
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to push your LAGGING development and 
engineering program through—today . . . 
spare you lost production PROFITS tardy 
engineering costs you. 

Our specially trained crews of reconver- 
/ $ion engineers are geared for speed. Work 
fed? ‘in our shop, or under your supervision in 
A “your own drafting rooms—for a week, or 
" menth or longer until you get caught up. 
Right now more than 30 B & R crews, num- 
bering 1 to 33 men, are helping anxious 
manufacturers get into production FASTER. 


BARNES Z 
REINECKE 


INDUSTRIAL DESIGNERS £& ENGINEERS - 
230 E. OHIO STREET 
CHICAGO 11 DELAWARE 6350 
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ol the engineering laboratory and give it a chance to 
grow up,” and must not be afraid of the “bugaboo” of 
quick obsolescence. 

Backing up this viewpoint, RCA has announced plans 
for initial shipments of television receivers in about six 
months. Based on recent announcements, other com- 
panies appear to have equally strong confidence in the 
future prospects. So, in general, production should be 


| pretty well advanced by the end of the first quarter or 


early part of the second quarter of the year. Here, 
as in radio receiving sets, the components situation may 
hold up output. And some producers may take a cau- 
tious position, pending clarification of public preferences 
as between color versus black and white television. 


Highlights from Company Reports 

Year-end crop of fiscal-year and nine-month financial 
reports discloses continued activity planned for 1946. 
Farnsworth Television and Radio Corp., Fort Wayne, 
Ind., for instance, says it has already booked orders to 
utilize company’s production capacity for the entire 
year. F. L. Jacobs Company, .Detroit, will move 
heavily into home appliance manufacture, in addition 
to its automotive line business, and reports net profit 
for last fiscal year, ending July 15, of $1,513,014. 

General Electric Company has also issued a nine- 
month financial report indicating profit available 
for dividends amounting to $36,242,727, or $1.26 a 
share of common stock—a 14 per cent increase over the 
earnings for the same period last year. 

Nine-month reports have also been issued by Allis- 
Chalmers Manufacturing Company and by Westing- 
house Electric Corp. The former reports a net income 
ior this period of $5,231,888, or $2.45 a share, as against 
$3.51 for the same period in 1944. Westinghouse had 
a net income of $13.673,825 for the nine months, a drop 
of 18 per cent from the $16,711,097 reported for the 
equivalent period last vear. Nine-month record of 
Radio Corp. of America showed net income of $8,204,- 
470, an increase of $1,469.800 over that for the same 
period in 1944, 

And Philco Corp. for the first nine months of 1945 
showed net income of $1,846,965, as compared with 
$2,898,425 for the same period last year, but the drop 
represents war contract cancellations. The Electric 
Auto-lite Company reported consolidated net earnings 
for the nine months ended September 30 of $4,041,703. 


MEN IN INDUSTRY 


Dr. Edward Uhler Condon, outstanding figure in 
industrial and scientific circles, has been appointed as 
the new director of the National Bureau of Standards. 
Dr. Condon is technical advisor to the Senate Commit- 
tee on Atomic Energy. He is well known for his work 
in this field, and for his wide accomplishments in indus- 
trial research with the Westinghouse Electric Corp. 


A. J. Sherburne joins the staff of the resin and 
insulation materials division, chemical. department, Gen- 
eral Electric Company, as insulation engineer. He has 
been closely associated with research and development 
in this field since 1928 and has been with the company’s 
research laboratory since 1920. 
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|) 1944-45, Union Pacific paid tribute to American 
industry on its radio program “Your America”, broadcast 
each week over a nation-wide network. Representatives of 70 
major industries were given the opportunity to present the 
dramatic story of their respective industry’s contribution to 
the welfare of the nation. 


For example, on one program our guest speaker, 
George B. Cumming of New York City, represented 
the National Electrical Manufacturers’ Association. 
On other programs were Louis C. Upton of St. 
Joseph, Mich., representing the American Washer 
and Ironer Manufacturers’ Association; and R. C. 
Cosgrove of Cincinnati, representing the Radio 
Manufacturers’ Association. 


a ele 


Union Pacific—along with other railroads—was then engaged 
in moving vital wartime materials. Your industry and the 
nation generally knows what a tremendous task that was and 
how efficiently it was accomplished. 


Today, Union Pacific is prepared to continue its assistance 
to your industry by speeding the distribution of peacetime 
commodities. Equipment, facilities and personnel are geared 
to provide unexcelled service. 
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A staff of trained traffic men stand ready at all 
times to cooperate with you. 
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For fast, dependable service .... 
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quest, furnish information 
about available industrial 
and mercantile sites in the 
territory it serves. Address 
Union Pacific Railroad, 


Omaha, Nebraska. 


The Progressive 
UNION PACIFIC RAILROAD. 
The Sitalegic Middle ouite 
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Mercury Plunger Relays 
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@ Nothing would please us more than an opportunity to prove 
that an H-B Mercury-Plunger Relay can handle any of your 
timing, load or control problems better than they've ever been 
handled before and at a surprisingly low cost. 


H-B Mercury-Plunger Relays are long-lived, accurate and 
dependable because arcing is glass-enclosed and they are 
not affected by dust, dirt or corrosion. That is why these relays 
have been winning favor for 7 years with engineers through- 
out the country. They are available for a-c up to 440 volts and 
for d-c up to 250 volts with contact capacities as high as 30 
amperes. Write today, outlining your problems or needs. H-B 
Instrument Company, 2514 No. Broad St., Philadelphia 32, Pa. 


THERMOMETERS » THERMOSTATS * RELAYS ne 
THERMO - REGULATORS « HYDROMETERS 
DIAMOND 








% And that means a lot! Those 
green-colored inorganic-cement-coated 
Clarostat power resistors are now 
found in mos? assemblies that are 
built to last. These resistors positively 
“stay put’. And they are brutes for 
punishment. Standard units: 25 to 
200 watts adjustable; 10 and 20 
watts fixed. Special units to meet any 
unusual needs. x Submit your 


requirements. 


FA 
ie VPRO 
285-7 N. 6th St., Brooklyn, N.Y 


CLAROSTAT MFG. CO., Inc 

















E. W. Engstrom has been elected vice-president in 
charge of research of RCA Laboratories Division, 
Radio Corp. of America. Mr. Engstrom has been di- 
rector of research since 1943 and previously had served 
the company in various research posts for some 13 years. 





Paul D. Zottu, formerly chief engineer Thermex 
division, The Gordler Corp., has entered the field of 
consulting industrial electronic engineering. He is a 
Fellow of the Institute of Radio Engineers, and a mem- 
ber of other technical societies as well as chairman of 
several committees. 


P. R. Bassett is the new president of Sperry Gyro- 
scope Company. Previously he held the post of vice- 
president and general manager, and prior to that he 
was chief engineer. Mr. Bassett is a Fellow of the 
American Institute of Aeronautical Sciences, and a 
member of numerous professional societies. 





HENRI BUSIGNIES 


P. R. BASSETT 


Henri Busignies becomes director of the labora- 
tories of the Federal Telephone and Radio Corp., 
American manufacturing subsidiary of International 
Telephone and Telegraph Corp. Formerly assistant 
director of the laboratories, Mr. Busignies has been 
identified with outstanding developments in direction 
finder equipment for Naval operations. 


Laurence K. Marshall, president of Raytheon Manu- 
facturing Company, has also been elected head of the 
Raytheon’s subsidiary, Belmont Radio Corp. Harold 
C. Mattes, one of the founders of the Belmont com- 
pany, is now executive vice-president in charge of all 
the subsidiary’s activities. William L. Dunn is vice- 
president in charge of engineering and research. 


Post of vice-president in charge of engineering at 
Sylvania Electric Products, Inc., is now held by E. 
Finley Carter, following resignation of Roger M. 
Wise. Mr. Carter was assistant chief engineer of the 
radio division and has held other executive positions 
with Sylvania for a number of years. 


Donald MacGregor is the new executive vice-presi- 
dent of Webster-Chicago Corp. He has also been 
elected a director of the company. 


Appointment of H. M. Munson as head of the newly 


organized industrial instruments division of Claud S. 
Gordon Company is announced. 
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‘specialized knowledge 


knowledge... in € 
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staff for the development of new. parts or products. 
Let us consult with you... or send us your specifications 
for quotations. MOLDED PRODUCTS CORPORATIO 


4533 W. Harrison St., Chicago 24, We” 
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roster of all Eicor products, in their 
various types and sizes, shows an astonish- 
ing number and diversity. But of special 
interest to users of rotary electrical equipment 
is our ability to produce units unusual in 
design or performance . . . and do it 
wile, accurately, and at reasonable cost. 

Serving in an endless list of special 
applications, these developments include 

. the smallest commercially produced 
dynamotor, for 10 watts continuous out- 
put, in a 2-5/16” diameter frame and 
weighing only 34 ounces . . . a motor 
rated 1/5 hp at 3800 rpm for intermit- 
tent duty, 2-5/16” in diameter, weight 38 
ounces . . . an aircraft inverter to 
supply output of 100 va, 400 cycle, single 
or three phase, in a 3” frame and unit 
weight of 5% Ibs. . . . a .6 hp, 4000 
= intermittent duty motor, 4” in 

iameter and 91, lbs. weight . . . a 

dynamotor 4-1/16” in diameter which 
supplies 32 watts continuous output per 

und weight .. . a 12 vdc motor rated 
Y, hp at 1700 rpm with 150 in. Ibs. 
lock torque in a 544” frame. 

These highlights are an indication of 
what EICOR has done in the past. In the 
days to come our creative engineering 
will solve similarly difficult prob- 
lems involving motors, dynamotors, 
and generating equipment for in- 
dustry. Your inquiry is invited. 
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DYNAMOTORS + D.C. MOTORS + POWER PLANTS « CONVERTERS 


r A 89 8 aes) New Y k Cable: Auriema, New York 








L. F. Adams now is head of General Electric Com- 
pany’s standards division. The division has been trans- 
ferred from the apparatus to the executive department. 
and at the same time a standards advisory committee 
has been established by the company with Mr. Adams 
as chairman and a representative of each department. 


Louis J. Wronke joins Hallicrafters Company as 
chief mechanical engineer and director of design. He 
becomes a member of Hallicrafters following the latter’s 
absorption of the Louis J. Wronke, Inc., industrial de- 
sign and engineering organization. 


Richard P. Ballou assumes the post of chief engineer 
of Federal Electric Products Company. Prior to com- 
ing to Federal in 1944, Mr. Ballou was assistant de- 
velopment engineer of the electrical division of Colt’s 
Patent Fire Arms Manufacturing Company. Pre- 
viously, from 1933 to 1938, he was associated with the 
research department of the Allen-Bradley Company. 





RICHARD P. BALLOU Lieut.-Col. BERN DIBNER 


Lieutenant-Colonel Bern Dibner returns to his 
position as head of Burndy Engineering Company. 
after four years with the Army Air Forces. 


Edward Edmunds has been appointed chief metal- 
lurgist of Ajax Electric Company, Inc. Formerly, he 
had been with the Carnegie Illinois Steel Corp. and 
American Cyanamid and Chemical Corp. 


Dr. E. L. Luaces assumes the posts of president and 
general manager of Commonwealth Engineering Com- 
pany. Other company changes include the promotion 
of Walter Ernst, director of engineering, to vice- 
president in charge of engineering, and of Warren R. 
Tucker, from project director to vice-president in 
charge of laboratory operations. 


Walter Parks Gray, formerly chief designer for 
Crosley Corp. for a period of 16 years, has opened his 
own offices in Cincinnati as product designer and con- 
sultant. 





Peerless Machine Company names Otto M. Jensen 
as works manager and vice-president in charge of en- 
gineering. Mr. Jensen has been associated with Peer- 
less in an executive capacity for many years. 


Recent elections of new officers by the Union Carbide 
and Carbon Corp.. include these vice-presidents in 
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Perfection in a Permanent Magnet Foundry 


All melting of permanent magnet materials 
at The Indiana Steel Products Company is 
done in a battery of coreless induction 
furnaces to avoid any contamination of the 


pure metals. 

For each furnace charge the 
materials are weighed indi- 
vidually on an automatic 
scale, which prints the weight 
of each constituent on an indi- 
vidual heat record, copies of 
which accompany the castings 
from each heat to the labora- 
tory, production departments 
and permanent file. Chemical 
analyses and tests for mag- 
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6 NORTH MICHIGAN AVENUE, CHICAGO, 2 ILLINOIS 
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Permanent 
Magnets May 
Do It Better 


An Alnico 
Tachometer Magnet 


netic characteristics are conducted in our 
chemical and magnetic laboratories to in- 
sure uniform high quality. 

The perfection of permanent magnets 


has been our specialty for over 
35 years. Manufacturers hav- 
ing problems in the use and 
application of permanent 
magnets are invited to consult 
our engineers. For informa- 
tion On permanent magnet 
application. design and ma- 
terials, write for new technical 
“Permanent Magnet Manu- 
al” prepared by The Indiana 
Steel Products Company. 


Copyright 1046, The Indiana Steel Products Co, 
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SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 








Built-in 
Thermostat 


Heats in 90 Seconds.. | 


Ready for use 90 seconds after 

plugging in! The Kwikheat Solder- 

ing Iron cannot overheat . . . saves 

tips . . . requires less retinning time, 

because Kwikheat's built-in pat- 

ented thermostat maintains proper, 

* SAVES TIPS even heat for most efficient, eco- 

* SAVES TIME omical operation. Powerful — 225 
watts—yet light weight (14 ozs.) 

* SAVES EFFORT Went-balanced with cool, protecting 
* SAVES WEIGHT handle. Six interchangeable tip de- 
*% SAVES CURRENT ‘Signs adapt the Kwikheat Iron to 
most any soldering job. Iron with 

% 6 TIP STYLES choice of #0, 1, 2, oF 3 tip,.811.00 
e A asf c 
.. 2a. o 2 
94680 * 6 eam 





Time-tested and proved is the performance of this 
foot control type (F-12) rheostat, originally de- 
signed for speed control of small motors 4 H.P. 
or less. 

Universally used for many years by nationally 
known manufacturers and suppliers of flexible 
shaft machines, dental engines, hand grinders, 
jeweler’s lathes and sewing machines; it has other 
applications too numerous to mention. 

This rheostat is also available in a knee control 
model. Extension cords with 'plugs and connec- 
tors are made to customer’s specifications. 

Investigate today the possibility of incorporat- 
ing into your plans this quality low price rheostat. 


eaeae aL 
LAKE AT FOURTH, RACINE, WISCONSIN 


RHEOSTATS, FRACTIONAL HORSEPOWER MOTORS, 
GENERATORS, TOOLS AND APPLIANCES 











charge of the divisions named: H. Earl Thompson, 
engineering; James W. McLaughlin, plastics di- 
vision, Arthur V. Walker, carbon division, and Wil- 
liam J. Priestley, alloys and metals division. 


Dr. Carl F. Frische, chief research director of the 
Sperry Gyroscope Company, assumes the position of 
vice-president for engineering of that company. He 
has been connected with Sperry since 1933, and has 
specialized on precision instrument developments. 


Don W. Randolph returns to his prewar position 
as director of engineering at the Apex Electrical Manu- 
facturing Company, after service with the Navy’s Bureau 
of Aeronautics. Other Apex appointments include 
Ralph E. Kortepeter as chief engineer of the com- 
pany's Cleveland plant and Archibald H. Davis as 

+ chief engineer of the Holland-Rieger Division plant at 
Sandusky, Ohio. 





E. U. LASSEN Comdr. DON W. RANDOLPH 


E. U. Lassen has been appointed assistant chief 
engineer of Cutler-Hammer, Inc. Mr. Lassen joined 
Cutler-Hammer in 1923 and has served in a succession 
of engineering posts. 


Post of chief engineer at Rheem Research Products, 
Inc., is assumed by Clarence H. Sample, formerly a 
member of the Bell Telephone Laboratories’ technical 
staff. Mr. Sample is widely known in the field of metal 
finishing and has specialized in corrosion research and 
in protective coatings at the Bell Laboratories since 
1930. 


J. M. Wicht has been appointed vice-president and 
general manager of the Blackstone Corp. For the past 
13 years, Mr. Wicht had been divisional manager of 
General Electric’s Laundry Equipment Division at 
Bridgeport, Conn. From 1942 to 1945, he was presi- 
dent of the American Washer ,and Ironer Manufac- 
turers’ Association. 


Appointment of Martin D. Herbst as mechanical 
engineer in the development laboratory of TelAuto- 
graph Corp. has been announced. Prior to joining 
TelAutograph, he had been electroacoustic design engi- 
neer for Control Instrument Company. 


W. P. Short becomes chief engineer of Federal Tele- 
phone and Radio Corp.’s new line of home radio re- 


ceivers. H. A. Snow is named as senior engineer of 


ELECTRICAL MANUFACTURING 


There should be no 
unsettled arguments 
arising out of future 
sales ...as to whether your product lived up to its 
guarantee ...if you build into your product, as an 
integral part, a Veeder-Root Counting Device. For 


then there’s proof, in plain black and white figures, 
to show that you’re in the clear. . . that promised/ 


performance has actually been delivered. 


And Veeder-Root Countrol can benefit your 
customers in many other ways. It can help 
them consistently to get out of your product 
all the performance you built into it... by 
indicating mechanical slowdowns or power 
troubles as soon as they set in. It can help them 
to schedule production more accurately ... by 
giving them a constant, visual check on the 
performance of each machine, as of now. It can 
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help them anticipate maintenance needs. Veeder- 
Root Coxntrol, built into your machines, gives you 
many extra services to merchandise to your markets. 
And Veeder-Root engineers are ready, now, to show 
you in just what ways it will pay you to attach to 
your machine a special tag like the 

one shown here. Write. 


VEEDER-ROOT 
INCORPORATED 
Hartford, Conn. 











INSULATED ELECTRICAL 
WIRE 


FOR RADIO, ELECTRONIC and 
COMMUNICATION APPLICATIONS 


LARGE 
STOCK 
ON HAND! 








IMMEDIATE 
DELIVERY! 


WIRE — #22 gauge to #4 gauge 


Available in single and multi-conductors 


We have all types of wire in a variety of insulations and 
conductors applicable for many uses. 

eee 
We manufacture cord sets, cables, motor leads and attach 
switches, terminals and plugs of all kinds. 
Now available for immediate delivery. PLASTIC PARAL- 
LEL CORD in black or brown. Delivery made same day 


order received. 
* e a 


JOIN OUR CUSTOMER LIST 
Write for Circular No. 6B today. 


Cie dk gee 


4108 N. PULASKI RD., CHICAGO 41, ILLINOIS 
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GUIDE AND SPACING 
BLOCK 


The nameplate is placed beneath 
the guide. The Numberall Rotary 
Stamp is inserted in the slot of the 
guide and moved along with each 
character guided for stamping on 
the nameplate. The lateral which 
graduates for spacing assures cor- 
rect alignment and spacing. The 
block is available for various sizes 
of characters and nameplates from 
1” to 4” L. and 1” to 6” L. 
Manufacturers’ agents wanted 
to represent complete line 
of NUMBERALL 
Products. 





Write for 
Bulletin EMGS 


We also moke numbering-mochines, 
automatic or non-automatic, for stamp- 
ing numbers and letters into metol. 


NUMBERALL STAMP & TOOL CO. 
HUGUENOT PARK  STATEN ISLAND 12, N. Y. 








the same department. During the war, Mr. Short was 
assigned by the Navy as staff member of the Radiation 
Laboratory of the Massachusetts Institute of Tech- 
nology. Before the war, he was manager of radio engi- 
neering for the Crosley Corp. Mr. Snow is known 
for his work on the “variable mu” tube while with the 
Soonton Research Corp. and has otherwise been identi- 
fied with the electronic field. 


William S. Edsall is now vice-president and general 
manager of Chase-Shawmut Company. Most recently 
he had been with the Switch-Gear and Control Division 
of Allis-Chalmers Manufacturing Company. Previously 
he had been with the American Brown-Boveri Electric 
Corp., Westinghouse Electric Corp. and Sperry Gyro- 
scope Company. 





NORMAN S. KORNETZ WILLIAM S. EDSALL 


Norman S. Kornetz has been appointed project 
engineer in charge of television receiver development 
at Westinghouse Electric Corp. Recently released from 


| the U. S. Signal Corps where he served with the rank 


of captain, Mr. Kornetz has been identified for 10 
years with the television, radio and electronic fields. 


Frank T. Christian has been appointed chief engi- 
neer of the Eclipse Machine division of Bendix Avia- 
tion Corp., Elmira, N. Y. He has been connected with 
the Eclipse engineering staff since 1929. Maurice P. 
Whitney, member of the engineering staff for 26 years, 
is now acting general manager of the division. 


Joseph Palma, Jr., has resigned from his previous 
connection as design director of Product Designers, 
and is opening his own office in Chicago. 


INDUSTRIAL BRIEFS 


Entry of the Simmons Company, bedding manufac- 
turers, into the field of electric appliances has been 
announced. Simmons has developed an electrically 
heated, electronically controlled blanket and expects 
to be in volume production by next spring. The com- 


| pany’s electronic blanket division is under management 
| of R. J. Cochran, formerly with General Electric Com- 


pany. 


Machlett Laboratories is now expanding its Spring- 


| dale, Conn., plant. Two extensions to existing build- 
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MORE 
ALIKE \ — 


To a good plastics molder, there is no 
monotony in sameness. 

General Industries produces molded 
plastic parts with that precise uniformity 
which insures faster, more economical as- 
sembly and dependable performance of 
finished products. Our experienced opera- 
tors and modern facilities for compression, 
transfer and injection molding can handle 
the production of large parts or small, in 
any quantity. 

When the present load of production 
is relieved, we shall once again stand ready 


to offer you the experience and equip- 
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“Wo frei! 


ment necessary to help mold salability and 


satisfaction into your post-war products. 


THE GENERAL INDUSTRIES COMPANY 


“Molded Plastics Division 
ELYRIA, OHIO 


Chicago: Phone Central 8431 
Detroit: Phone Madison 2146 
Milwaukee: Phone Daly 6818 
Philadelphia: Phone Camden 2215 
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--Fo the Manufacturer.:° 
Whose Heat Problem 
is “Different” 


®@ If you have an application involving heat... 

no matter how difficult, complex or “different” 
it seems to be... by all means, let us consult 
with you. 


We are doing things with molded electric heat— 
bending it, shaping it to meet highly specialized 
needs—that would have appeared fantastic, 
even impossible, a few short years ago. More 
than a quarter-century of electrical engineering 
experience has given us the “know-how” to 
adapt molded electric heat to a surprisingly 
wide range of products and problems, from tiny 
coil to huge unit. Heating of liquids and solids, 
space heating, oven heating, unusual heat ap- 
plications . . . all fall within our scope. 


Perhaps you are planning one or more new 
products, or improving present models. Call 
upon us—let us work with you, as we have with 
many others, to help make the finest products 
you can build. If your needs cannot be ideally 
filled by one of our standard units, we will build 
one especially for you. In any event, it costs 
you no more than an inquiry to learn how we 
can serve you with mutual profit. 


, INC, 


O 39, ILLINOIS 








MANUFACTURE 
HEATING UNIT 


D INDUSTRIAL 
e CONTROLS 
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ings provide additional 40,000 sq ft of floor space. All 
company activities will be consolidated in the new plant. 


Federal Machine & Welder Company is expand- 
ing into several new fields of manufacturing and has 
organized a new consumer goods division. Peter V. 
Armstrong heads the new division. Previously he had 
been identified with several other companies as industrial 
designer and engineer. 


Allegheny Ludlum Steel Corp. has acquired the 
Arnold Engineering Company, thereby extending its 
line of magnet steels. The Arnold Engineering Com- 
pany specializes in Alnico alloys, under license from 
General Electric, and in other magnetic materials. Rob- 
ert M. Arnold, president of this company, will continue 
with the expanded organization. 


Reliance Electric and Engineering Company is 
proceeding to construct an extension to its main plant. 
New building will provide approximately 44,000 sq ft 
of manufacturing space and will cost $350,000. 


Merger of Udylite Corp. and Parker-Wolverine 
Company has been passed on by directors of both cor- 
porations. The proposal will be submitted to stock- 
holders in February. Both firms specialize in metal 
finishing field, and, in addition, Parker-Wolverine pro- 
duces finished fabricated products. 


Record volume of lamp and electronic tubes business 
is anticipated in the next three years for Westinghouse 
Electric Corp.’s lamp division. Announcing an equip- 
ment expansion and modernization program to cost 
$4,700,000, company officials predicted that 1946 lamp 
sales will more than double the 1939 volume. In elec- 
tronic tubes, the company expects 1946 business to be 
four times greater than it was in 1939. 


Allied Control Company, Inc. acquires the B. F. 
Miller Company. Through this step the Allied organi- 
zation adds the Miller line of transformers to its regular 
line of relays and electronic devices. B. F. Miller re- 
mains as executive vice-president and general manager. 


Entrance of Consolidated Vultee Aircraft Corp. 
into the general manufacturing field has recently been 
announced. Initiating this development will be con- 
version of the company’s plants at Nashville, Tenn., 
from aircraft production to manufacture of electric and 
other types of kitchen ranges for the. Aviation Corp., 
parent company of Consolidated Vultee. Retooling to 
cost approximately $2,000,000 is to start immediately. 


Further expansion plans of the Maguire Industries, 
Inc., now include purchase of the Radiart Corp. of 
Cleveland, manufacturesr of radio parts and accessories. 


The fixture business (rectified fluorescent and Cooper 
Hewitt) of General Electric Company’s lamp de- 
partment has been sold to the Electro Manufacturing 
Company of Chicago. G-E, however, will continue to 
manufacture the lamps for these fixtures. This step is in 
line with G-E’s policy not to engage in the manufacture 
of lighting equipment. 
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WHERE PERFORMANCE 
HANGS BY A THREAD .......:... 


Circle ® fastener plays as important a part in the dependable 
operation of any machine or vehicle as does a giant casting. That's 
what our inspectors think of when they check the threads of a 
Buffalo bolt or nut for strength and accuracy. 


eI One of the modern nutmaking machines designed and built by the Buffalo Bolt Co. 
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in spite of the elements 
Harper Everlasting Fastenings, at first 


glance, may seem remote from the 
Rock of Gibraltar, but the comparison 
is closer than you might suppose. 





of wind and wave and time for 
centuries. To all intents and purposes 
it is Everlasting. Harper fastenings, 
made exclusively from non-ferrous 









elements, rust and corrosion so 
stubbornly that they are considered 
Everlasting compared with common 
steel—or the products in which 
they are used: 
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everlasting fastenings 


Harper Everlasting Fastenings 
may be ordered from a stock 
of over 5000 items including bolts, 
nuts, screws, washers, rivets, 
nails and special fastenings... 
Other special fastenings are made 
to order quickly from large 
stocks of raw material. Write 
for 104 page catalog. 
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/ THE H. M. HARPER COMPANY 
2609 Fletcher Street - Chicago 18, Illinois 


BRANCH OFFICES: New York City « Philadelphia 
. hes Angeles + Milwaukee «¢ Cincinnati + Houston 


Representatives in Principal Cities 










BRONZES 
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COPPER 
MONEL 4 
STAINLESS 
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The “Rock” has withstood the elements 


metals or stainless steel, also resist the 





’ nitrocellulose. 





Research for the General Precision Equipment 
Corp. and its subsidiaries will now be centralized 
through the General Precision Laboratory, Inc. 
The laboratory will have its headquarters at a newly 
purchased location at Pleasantville, N. Y. Dr. R. L. 
Garman, director of research and development, will head 
up the laboratory staff. The laboratory activities will 
include the fields of precision: mechanics, electronics, 
supersonics and hydraulics. 


The Hallicrafters Company has purchased the 
plant of the Shelby Shops, Inc., and announces the es- 
tablishment of the Shelby Woodcrafters, Inc., as a 
wholly-owned subsidiary for production of cabinet re- 
quirements for its Echophone Division. Russ Owens, 
formerly chief engineer of Philco’s cabinet division, 
will be in charge of the operations. 


Ault & Wiborg Division of Interchemical Corp. 
and Murphy Finishes Corp., an Interchemical sub- 
sidiary, are now consolidated as the Interchemical Corp. 
finishes division. This step brings into one division a 
wide line of varnishes, enamels and other industrial 
coatings. Headquarters remain at the Empire State 
building, New York City. 


Minneapolis-Honeywell Regulator Company an- 
nounces a $3,500,000 expansion program in Minneapo- 
lis, Chicago, Philadelphia and Toronto. The program 
will include plant additions as well as new factory 
equipment. 


Manufacturing facilities for General Electric Com- 
pany’s automatic washing machines will be increased 
by new factory purchased near Trenton, N. J. The new 
plant will provide 270,000 sq ft of space. 


General Electric Company purchased the Clyde, 
N. Y., plant of the Acme Electric & Manufacturing 
Company. G-E will use this plant fot the manufacture 
of fluorescent ballasts. Acme will move its Clyde execu- 
tive and engineering personnel to its headquarters at 
Cuba, N. Y., where a new factory of 40,000 sq ft is 
being erected. Acme has also established a branch 
factory at Allegany, N. Y. 


Hercules Powder Company will build a new plas- 
tics laboratory at its Parlin, N. J., plant. New labora- 
tory will serve as headquarters for development and re- 
search work on ethyl cellulose, cellulose acetate and 
Special new equipment will feature the 
installations. All electric equipment will be explosion 


proof. 


E. F. Johnson Company has acquired the Mallory- 
Yaxley line of cable connectors, pilot and dial light as- 
semblies, tip plugs and tip jacks. These items will sup- 
plement the regular Johnson line of variable condensers, 
tube sockets, etc. 


Carnegie-Illinois Steel Corp. has announced plans 
to install equipment at its Vandergrift plant of Irvin 
Works for the production of silicon steel strip in coils. 
The new program of producing this electrical steel in 
coil form, as either hot-rolled or cold-reduced strip, is 
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PETIT 


Cumbersome castings . . . time-consuming assembly 
operations. . . are made unnecessary with HIPERSIL* 
Cores for electronic transformer components. 

Simple stampings form adequate bases—metal 
banding straps, speedily and easily applied, eliminate 
need for assembly bolts and bind the core, coil and 
base together in a single operation. Four typical ex- 
amples of the simple assemblies thus made possible, 
three of which have eliminated 
the use of assembly bolts, are 
shown above. Savings in mate- 
rials, time and space over con- 
ventional assembly methods are 
obvious. ; 


AVAILABLE IN THESE GRADES 
Lamination Thickness 


5 Mil 
3 Mil 
2 Mil 
1 Mil 





; strip of 
a contions pe quickly 
ae g bracket. banded 
yuntin 


epegistered Trade 


These advantages are just a few that HIPERSIL 
Type “C” Cores provide. Up to 1/3 greater flux- 
carrying capacity reduces the weight and size of the 
transformer itself . . . makes possible smaller, lighter, 
more compact equipment. These factors result in 
further manufacturing economies that merit your 
evaluation on new designs. 

Most important, HIPERSIL Cores are immediately 
available in a complete range 


of sizes. See your Westinghouse 


Space Factor 
29 Gauge 95% 4 


representative today or write 
90% Westinghouse Electric Corpo- 
ration, P.O. Box 868, Pittsburgh 


30, Pennsylvania. J-70464 


Westinghouse @® HIPERSIL CORES 


PLANTS IN 25 CITIES . 
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the culmination of several years research and studies by 
the company’s metallurgists and engineers. 







Further details of General Electric Company’s 
purchase of the Electric Vacuum Cleaner Company re- 
veal that the merger was approved by 90 per cent of the 
Electric Vacuum stockholders. General Electric plans 
to operate the Electric Vacuum line as a division of its 
appliance and merchandise department. 















Fairchild Camera & Instrument Corp. will now 
consolidate general offices and all manufacturing facil- 
ities at 88-06 Van Wyck Boulevard, Jamaica 1, N. Y. 






Purchase of Lewis Electronics, Inc., by Aireon 
Manufacturing Corp., has been recently announced. 
This is the fifth acquisition of other companies in 
Aireon’s postwar expansion plans. 





If you have a low-clearance problem and one 
of excessive dust—these Ball Valve Oilers are 
the answer. Little more than the ball extends 
above the machine or motor surface, and a 
strong music-wire spring forces a perfect re- 
seating of the ball as soon as the oil can spout 


































The Electric Furnace Division of Chicago Flexible 


is removed after each filling. Gits Ball Valve Shaft Company will be housed in the new building 
Oilers are sturdily fabricated to stand maximum at 4401-45 Ogden Avenue, Chicago, with approximately 
abuse as are all Gits Oilers, Seals and Lubri- 100,000 sq ft of space. Company’s executive offices 
cating Devices. remain at 5600 Roosevelt Road, Chicago. 


If you do not have Catalog No. 60— 
write for it! 


Colgate Aircraft Company, which specialized in 
the light-metal field during the war, has organized a 
light-metal products division which will produce its own 


GitTs BEROs. MEFs. Co. products and offer engineering service to other com- 


1840 South Kilbourn Avenue, Chicago 23, Illinois panies. 
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American Central Manufacturing Corp. is con- 
templating inclusion of an electric dishwasher, garbage 
disposal unit and possibly a quick-freeze food unit to 
add to its general line of kitchen equipment. 


American Transformer Company has acquired a 
site in Union Township, N. J., for the construction of a 
new plant for the production of its line of transformers, 
rectifiers, etc. 


Gibsilo A-3 CONTACTS 


Superior for Relays, 


Switches, Moto 


e 
Electromaster, Inc. announces purchase of a 23- 
acre site for construction of a new plant for the manu- 
facture of its.electric appliances. New plant will be 
located near Mt. Clemens, Mich. 


r Starters 





- | 
GIBSILOY A-3 contacts have proved ideal for relays, 
switches, and motor starters because they provide this 
desirable combination of characteristics. | 

1. Low Contact Resistance. Prevents overheating with | 


TRADE ASSOCIATIONS AND 
TECHNICAL SOCIETIES 


NAM’s Golden Anniversary 


heavy currents. Non-insulating at extremely low contact 


pressures. ; A stimulating and forward-looking program marked 
2. Constant Contact Resistance (on continuous or inter- the Golden Anniversary Congress of American Indus- 
eulqnans- duty. Ponehies: aniiname epernion of eons try of the National Association of Manufacturers, held 
ieee December 5, 6, and 7 in New York City, at the Waldorf 
4. Low Rate of Wear. Astoria. A long list of distinguished speakers from 
GIBSILOY A-3 is a silver-nickel contact material made industry, government and from the fields of science 
from powdered metals. It is ductile, easily formed and presented their viewpoints as a background for NAM’s 
machined, and can be furnished and applied in any of revitalized and aggressive program for stimulating na- 

the forms and shapes in which contacts are used. ~ tional support for the free enterprise system. 
Write for further details. Technical aspects were discussed at the special ses- 


sions. The subject of atomic energy was covered at a 
symposium at which Dr. James B. Conant, president, 
Harvard University, Major General L. R. Groves, di- 
rector, Manhattan Project, Dr. Henry DeW. Smyth, 
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Gipson Ecectric COMPANY 
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a Akai Clilth 


A Mercury Clutch, installed between the motor and its load, gives you these 


advantages: |) Reduced starting current 2) A better power factor 3) A 


lower connected load 4) Overload protection, and 5) Use of a smaller motor. 


ae ee ae ~ motors. 
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we CANTON - OHIO NEW YORK OFFICE: 19 RECTOR STREET 








tandard 
Relays 


TO FIT YOUR JOB 


ILLUSTRATED ABOVE 
(actual size) is a Potter & 
Brumfield standard ‘‘MT’”’ 
Series telephone type relay. 
This relay will handle oper- 
ating voltages up to 60 volts 
DC. Overall dimensions, 14” 
long, lgy” high, +4” wide. 
Weight, 1% oz. One of the 
smallest, most compact ever 
built. Twin contacts, high 
contact pressure, particular- 
ly resistant to vibration. 


This ““MT”’ relay is typical 
of Potter & Brumfield stand- 
and relay models. Well de- 
signed and proven in actual 
service, they are sturdily 
constructed of the finest ma- 
terials and will give the max- 
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Prusupield 


good design indicates . 





imum of reliable, uninter- 
rupted service. 


Potter & Brumfield stand- 
ard relays will fit many ap- 
plications and they give you 
most in dollar value. If a 
standard relay will do the 
job, that’s the one to buy! 





Simplify METHODS OF 


ASSEMBLING and SERVICING 
with WALKER-TURNER 
FLEXIBLE SHAFTING 


@ You're free to place controlled elements wherever 

. when you use Walker- 
Turner Flexible Shafting in your products. Flexible 
Shafting goes around curves and over obstacles— 
takes up less space than complicated gear systems— 
centralizes controls for convenient operation. 
Walker-Turner Flexible Shafting is scientifically en- 
gineered and carefully wired to produce smoother 
power flow, sensitive control and trouble-free op- 

: eration. Write for further information. 


WALKER-TURNER CO., Inc. 
PLAINFIELD, N. J. 


FLEXIBLE SHAFTING 


FOR REMOTE CONTROL AND POWER TRANSMISSION 


107 No. 10th St. 
Princeton, Ind. 











professor of physics, Princeton University, and other 
leaders in this field participated. The subject of pat- 
ents played a very important part at the meeting with 
a special session being devoted to it. The U. S. Com- 
missioner of Patents, Casper W. Ooms, as well as Dr. 
E, R. Weidlein, director, Mellon Institute of Industrial 
Research and Bruce K. Brown, vice-president in charge 
of research and development, Standard Oil Company 
(Indiana), analyzed the present patent situation and the 
current legislation submitted to Congress. 

New officers of NAM are headed by Robert R. 
Wason as president. Mr. Wason is president of Man- 
ning, Maxwell & Moore, Inc., Bridgeport, Conn. Chair- 
man of the public relations committee is Cloud Wamp- 
ler, president of the Carrier Corp., Syracuse, N. Y. 


ASME Awards 

At its recent annual meeting, the American Society 
of Mechanical Engineers, New York City, awarded 
the ASME Medal, its highest honor, to Dr. William 
Frederick Durand, professor emeritus of mechanical 
engineering, Stanford University. The award by the 
society was in recognition of Dr. Durand’s work in jet 
propulsion and for his leadership in the division of en- 
gineering and industrial research, National Research 
Council. 


Annual Elections Held 

The board of directors of the Institute of Radio En- 
gineers, New York City, have announced the election 
of Dr. Frederick B. Llewellyn as its new president for 
1946. He succeeds Dr. William L. Everitt, head of the 
department of electrical engineering at the University 
of Illinois. Mr. Llewellyn is a consulting engineer on 


the staff of Bell Telephone Laboratories and is an inter- 
national authority on the design of vacuum tubes used 
for communication and electronic control purposes. 

E. M. Deloraine, president of the International Tele- 
communication Laboratories of the International Tele- 
phone and Telegraph Corp., was elected vice-president. 

At a recent annual meeting, American Standards 





Calendar of Meetings |. 


Jan. .21-25—Regular Winter Meeting, American Insti- 

tute of Electrical Engineers, Engineering Societies Build- 

ing, New York City. 

Jan. 23-26—33rd Annual Winter Technical Meeting, 

— of Radio Engineers, Hotel Astor, New York 
ity. 

Feb. 1-2—Meeting, Low Pressure Industries Division, 

Society of the Plastics Industry, Inc., Edgewater Beach 

Hotel, Chicago. 

Feb. 4-8—National Metal Congress, including meetings 

of the American Society for Metals, American Welding 

Society, American Institute of Mining and Metallurgical 

Engineers, at Cleveland. 

Feb. 6-8—Technical Meeting, American 

Radium and X-Ray Society, Cleveland. 

Feb. 25-Mar. 1—Spring Meeting, American Society for 

Testing Materials, Pittsburgh. 

Feb. 25-Mar. 2—20th Exposition of Chemical Industries, 

Grand Central Palace, New York City. 

March 4-7—Annual Spring Open Meeting, Refrigeration 

Equipment Manufacturers Association, Chicago. 

April 8—Spring Meeting of National Electrical Manu- 

facturers Association begins, Chicago. 


Industrial 
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OVER 50 GRADES OF 


G-E TEXTOLITE SHEETS, TUBES, RODS 


G-E Textolite sheets, tubes 
and rods are manufactured in over fifty 
grades; consequently their versatility as 
a laminated plastics material is broad. 
This versatility leads to many new ap- 
plications . . . applications where G-E 
Textolite fills the bill better than other 
types of materials. And also since each 
grade has an individual combination of 
properties, a wide range of applications is 
covered ... Textolite is used for many 
purposes, and every grade is formulated 
to do a specific job well. 

If you are looking for a laminated 
plastics material—one that must have 
a special set of properties for your needs 

electrical, chemical, mechanical, 
thermal—investigate the many grades of 
G-E Textolite; if one of these grades 
won’t meet your requirements, we’ll do 
our best to engineer one that will. 

For further information write to Sec- 
tion J-1, Plastics Divisions, General 
Electric Company, One Plastics Avenue, 
Pittsfield, Mass. 


G-E TEXTOLITE 
IS SUPPLIED IN THE FOLLOWING FORMS: 
Sheets, Tubes, and Rods Molded-Laminated Parts 
Fabricated Parts Post-Formed Laminates 


Nameplates Translucent Laminates 
Low-Pressure Molded Parts 


GENERAL @ ELECTRIC 








@ Newport Electrical Sheets offer users many dis- 


tinct advantages. Twenty-five years of manufac- 
turing experience are reflected in unvarying high 
quality, trueness to gauge, and in unusual physi- 
cal characteristics and electrical properties. These 
sheets are available in a wide range of sizes, 
gauges and grades to meet all your electrical 
sheet requirements. Write for complete details. 


Nicaea 
ELECTRICAL 
SHEETS 


NEWPORT PRODUCTS 


Hot Rolled Steel Sheets—Hot Rolled Pickled Steel 
Sheets — Newport Electrical Sheets —GOHI Pure Iron- 
Copper Alloy Sheets—Globe Brand Galvanized Steel 
Sheets—Newport Colorbond Steel Sheets—KCB Copper 
Steel Sheets—Newport Long Terne Sheets—Newport 
Galvannealed and DeLuxe Metal Sheets—Aircraft 


ELECTRICAL 


eat 


Quality Alloy and Carbon Steel Sheets and Plates. 
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wenision OF ~~ 
N THE ANDREWS STEEL CO 


| Association, New York City, reelected Henry B. 


Bryans, executive vice-president of the Philadelphia 
Electric Company, to serve as president for the third 
term. Frederick R. Lack, vice-president and manager 
of the Radio Division, Western Electric Company, was 
elected vice-president. 

The 21st annual convention of the Association ot 
American Battery Manufacturers, Akron, Ohio, was 
held recently at Stevens Hotel in Chicago. C. E. Mur- 
ray of the Willard Storage Battery Company was 
elected president, Lester Perrine of the Perrine Quality 
Products Corp., lst vice-president and A. J. Minch of 
the Auto-Lite Battery Corp., 2nd vice-president. 

At the recently held annual meeting of the American 
Society of Refrigerating Engineers, New York City, 
the following officers for 1946 were named: President, 
Charles S. Leopold, consulting engineer; vice-presi- 
dents, Roland H. Money, Crosley Corp.; and Clifford 
F. Holske, Vilter Manufacturing Company. 

New officers were elected by the Vacuum Cleaner 
Manufacturers Association, at its annual meeting held 
recently in Cleveland. Heading the organization for 
the next two-year period is B. C. Neece, vice-president 
of Landers, Frary & Clark, New Britain, Conn. 
Alfred E. Norris, president of Regina Corp., Rahway, 
N. J., is the new vice-president; and C. G. Frantz, 
president of Apex Electrical Manufacturing Company, 
Cleveland, is secretary and treasurer. 

Society of Automotive Engineers 1946 nominations 
are as follows: for president, L. Ray Buckendale, vice- 
president, in charge of engineering, Timken-Detroit 


| Axle Company and for treasurer, B. B. Bachman, vice- 


president, in charge of engineering, Autocar Company. 


Magnesium Group Plans Standard Nomenclature 
This year’s program of The Magnesium Association, 
New York City, includes publication of several technical 
reports. Of particular importance are the plans of the 
Standards Committee working in cooperation with 
the American Society of Testing Materials, the military 
services, and industry in general, to perfect a standard 
nomenclature for the different alloys now in use. 

The annual meeting of the association is scheduled 
for the early part of October at the Waldorf Astoria 
in New York City. The exact date has not been set as 
yet. Other association plans include establishment of 
several permanent and traveling exhibits to present 
postwar use of magnesium to engineers and to the gen- 
eral public. 


Electron Microscope Society Meets 

A two-day annual meeting of the Electron Micro- 
scope Society of America, was held recently at the Frick 
Chemical Laboratory, Princeton University. Develop- 
ments in this field were discussed by Dr. James Hillier 
and Perry C. Smith, both of the RCA Laboratories, 
and by research engineers from other organizations 
and from engineering colleges. 

Mr. Smith discussed new accessories of an electron 
microscope being developed by his company. These 
include a newly designed vacuum unit, a new vacuum 
gauge, and an electron spray device for use in diffraction 
studies. Also described was an improved method for 
fabricating films that support specimens to be reviewed 
in electron microscopes. 














RIGHTJ — for Your Products 











Which is the best plastics compound for your product? Must it resist 
heat... cold... moisture... friction ... weather? Must it be strong? 
Is its use electrical? 


Which is the best molding method? Compression? Transfer? Injection? 
Church offers you the right answers. The right compound, plastic or rub- 


THE CHuACH ber . . . the right molding method . . . the right mold- and product-design 
Men ina ... the finished product that is RIGHT for YOU. 


Church offers you this complete service — backed by years of experience 

. . . top-flight technical ability . . . facilities to produce .. . full financial re- 
sponsibility. 

Write for “Plastics by Church,” a 24-page brochure illustrated in full color. 







Cc. F. CHURCH MANUFACTURING COMPANY += HOLYOKE, MASSACHUSETTS 
Division of American Rapiator & Standard Savitary corporation 
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Technical Literature in Review 





MANUFACTURERS’ BULLETINS AND CATALOGS 
STANDARDS AND SPECIFICATIONS ¢ BOOK REVIEWS 





Thermostat Metals 

Useful technical information on thermostat metals 1s 
provided in a loose-leaf compilation of 20 data sheets. 
Performance characteristics, formulas, and other perti- 
nent information are compactly summarized. In addi- 
tion to the individual data sheets, the catalog incorpo- 
rates an introductory eight-page section which discusses 
general considerations and properties of these metals, 
and gives derivation and use of formulas. General 
Plate Division, of Metals and Controls Corporation, 
Attleboro, Mass. 


Actuators 

Five standard types of compact, solid-frame solenoids 
designed for wide range of applications in domestic ap- 
pliances and industrial equipment are described in an 
eight-page catalog. Graphs and tables give perform- 
ance data under intermittent and continuous duty ser- 
vice. Specifications are provided and each of the five 
types is illustrated. Phillips Control Corp., 612 N. 
Michigan Ave., Chicago 11. 


Carbon Brushes 

Engineering and operating data covering carbon 
brushes are provided .in a 36-page catalog (No. 6-A). 
Physical and electrical characteristics for each grade 
are listed. Sketches and. illustrations show standard 
shunt connections. Additional data describe carbon 
brush strips and other carbon specialties. Superior 
Carbon Products, Inc., 9115 George Ave., Cleveland 
5, Ohio. . 


Transformers 

Catalog information is provided on transformers for 
standard and special applications. Standard units are 
illustrated. Several useful conversion graphs are pro- 
vided. Kenyon Transformer Company, Inc., 840 Barry 
St., New York 59. 


Electric Control Devices 

A loose-leaf catalog combines series of technical data 
bulletins on various types of relays. Latest of these 
bulletins are No. 105, which gives data on heavy-duty 
midget relays for a-c and d-c operations, and bulletin 
No. 250 which describes sensitive relays for a-c and 
d-c operations. Ward Leonard Electric Company, 34 
South St., Mount Vernon, N. Y. 


Electronic Tubes 

A rich store of technical data on industrial electronic 
tubes is contained in a illustrated loose-leaf manual (No. 
8850). Tab-indexed, the manual devotes separate sec- 
tions to ignitrons, thyratrons, kenotrons, phanotrons, 
pliotrons, glow tubes, phototubes, ballast tubes, resist- 
ance vacuum gages and vacuum switches. Other sec- 
tions provide selection charts, interchangeability charts 
and socket information. Each section contains general 
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application data for the class of tube covered, and this is 
followed by ratings, curves and other technical informa- 
tion for each type within the class. In all some 90-odd 
individual types are described in the manual. General 
Electric Company, Schenectady 5, N. Y. 


Electrical Insulating Materials 

An excellent discussion of the theory and behavior 
of dielectrics provides a useful feature of a 32-page 
reference manual. This discussion covers thoroughly, 
yet concisely, the major groups of insulating materials 
and their characteristics as they require consideration in 
design problems. The second section of the manual 
consists of a catalog of the manufacturers’ line of in- 
sulating materials such as polyvinyl plastics tubing, 
mica plate, varnished cambric, etc. William Brand and 
Company, 276 Fourth Ave., New York 10. 


Fractional-Horsepower Motors 

Thirty-six page illustrated catalog presents detailed 
descriptions of some 25 basic types of fractional-horse- 
power motors designed for special applications. Detail- 
drawings and photographs of these motors accompany 
specifications. Electric Motor Corp., Division of How- 


.ard Aircraft Corp., 1204 State St., Racine, Wis. 


Selenium Rectifiers 

Basic principles of construction of selenium rectifiers, 
and their advantages in various applications are treated 
in a 34-page catalog (B). The rectifiers described are 
rated from 10 microamp to 10,000 amp. The different 
sections of the catalog deal with power rectifier circuits, 
applications, loads, and instrument and relay rectifiers. 
Diagrams and tables are used liberally. Selenium Corp. 
of America, 1719 W. Pico Blvd., Los Angeles 15. 


Motor Control Parts 

The third edition of an informative renewal parts 
guide (CS-162B) provides a source of quick reference 
to a very extensive list of parts and elements for motor 
controls. The 44-page book includes general data such 
as motor ratings, NEMA standard terminal markings 
and connections, wiring diagram symbols, etc. Cutler- 
Hammer, Inc., 315 N. 12 St., Milwaukee 1, Wis. 


Timing Motors 

Ratings and applications on several series of a-c or 
d-c timing motors are given in an eight-page folder bul- 
letin.. Other related products are also briefly described. 
Haydon Manufacturing Company, Inc., Forestville, 
Conn. 


Solenoids 

Extensive line of solenoids for a wide field of applica- 
tions is cataloged in -a 20-page bulletin (EM-46). 
Standard models are illustrated and installation dia- 
grams are provided. There are several illustrations of 
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LOW POWER 
INVERTERS 


For Inverting 
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INVERTERS 


For Inverting 
D.C. to A.C. 
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Trains, Planes, and in D.C. Districts. 


WRITE for LATEST ATR CATALOG—Just off the press! 
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AMERICAN TELEVISION & RADIO CO. 


Ole Mm dale ates ek aed 
PAUL 1, 


ST. MINN. U.S.A. 


Designed for Testing D.C. 
Electrical Apparatus on Reg- 
ular A.C. Lines. Equipped 
Dry Disc 


Type Rectifier, Assuring Noiseless, Interference- 
Free Operation and Extreme Long Life and 
Reliability. 


@ Eliminates Storage Batteries and Battery Chargers. 


@ Operates the Equipment at Maximum Efficiency at All Times. 
@ Fully Automatic and Fool-Proof. 


. For Operating Small A. C. 
Razors, 
and a Host of Other Small 
A.C. Devices from D.C. 


Specially Designed for Operat- 
Television 
: Sets, Amplifiers, Address Systems, and Radio Test 
Equipment from D..C. Voltages in Vehicles, Ships, 
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special types developed for specific uses. Background 
information on engineering and manufacturing facilities 
serves as an introduction to the bulletin. The National 
Acme Company, 170 E. 131 St., Cleveland 8. 
Organic Finishes 

The characteristics of special organic finishes de- 
veloped for zinc, aluminum and magnesium die castings 
are summarized in a four-page folder containing a reprint 
of a recent article. Maas & Waldstein Company, New- 
ark 4, 


Silicone Insulations 

Test results of silicone compounds used as electrical 
insulation are incorporated in a 12-page reprint of two 
current articles originally published by Westinghouse 
Electric Corp. Also included is an outline of basic 
properties of silicones and methods of their production. 
Dow Corning Corp., Midland, Mich. 


Wire Cloth 

A comprehensive 73-page catalog includes a 3l-page 
technical information section describing various metals 
and alloys used in fabricated forms such as woven wire 
cloth, wire filters, etc. Basic information is concisely 
presented, with the inclusion of tables for properties. 
Cambridge Wire Cloth Company, Cambridge, Mary- 
land. 


Transformers 

Transformers for 16 fields of applications are featured 
in a 12-page illustrated catalog (No. 451-GB). Addi- 
tional data provides description of the manufacturers’ 
other products, including renewable and non-renew- 
able fuses, ballasts for fluorescent lighting, solenoids, 
etc. Jefferson Electric Company, Bellwood, II. 


Pressurized Connectors 

Connectors of the pressurized type, conforming to 
AN specifications, to meet requirements of radio, and 
related electronic equipment, are described in a four- 
page technical bulletin. Typical units are illustrated 
and design features are detailed. H. H. Buggie & Com- 
pany, 2145 Madison Ave., Toledo 1, Ohio. 


Resistors 

Engineering bulletin (R) describes manufacturing 
procedures and gives specifications and performance 
data on a line of fixed wire-wound resistors. Included 
in the catalog are special hermetically sealed resistors. 
Illustrations, mounting diagrams, tables and graphs are 
used liberally to provide much useful technical informa- 
tion. Shallcross Manufacturing Company, 10 Jackson 
Ave., Collingdale, Pa. 


Cellulose Synthetics 

A wide range of applications of cellulose acetate and 
ethyl cellulose in the electrical field are summarized in 
a 20-page bulletin. The cellulose synthetics listed in- 
clude films and foils, sheets, molding materials, yarns 
and fabrics, as well as certain chemicals used as plasti- 
cizers, saturants and as sealing compounds. The bulletin 
covers general and unique characteristics of the various 
types of synthetics, tabulates electrical and mechanical 
properties, and provides illustrations of specific uses in 
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BOTTOM 


— OUTLET 


This VULCAN 
HEATING ELEMENT 


has proved efficient and 

economical in COFFEE URNS 
STEAM TABLES 
STERILIZERS 


WATER HEATERS 
AND SIMILAR ARTICLES 


lf you have a problem involving 
Electrical Heating Units, write us. 


VULCAN ELECTRIC COMPANY 
DANVERS 2, MASS. 


Makers of a wide variety of Heating Elements for assembly 
into manufacturers’ own products and of Heating Specialties 
that use electricity. 


WINDING 
MACHINES 


SEIFERT 


Reduce Cost of Building Coils 


Wide range of speeds: slow, 
fast, forward inching, and 
freely idle for backing up 
turns. 


Tel-tale counter assists in 
winding coils of like num- 
ber of turns, requires no 
resetting, insures accurate 
count. 


Head-and tailstock spindles 
are hardened and ground. 
Perfect alignment on cen- 
ters provides for a wide 
variety of windings between 
flanges, split forms, and 
work holding fixtures. 


Available in several sizes 
and styles for small as well 
as very large coils. 


E. R. SEIFERT, Inc. 


202-204 South Beech St. Syracuse, Ae 











| in paper-fabricating and packaging machines. 


the electrical field. Celanese Plastics Corp., a Division 
of Celanese Corp. of America, 180 Madison Ave., New 


| York 16. 


Electrical Parts 
Basic types of switches, junction boxes, solenoids, 
thermostats, and other electrical parts made to specifi- 


| cations are illustrated and described in a loose-leaf cata- 


log. The types described cover a wide field of applica- 
tion in machine tools, appliances, and other fields. 
Soreng Manufacturing Corp., 1905-1909 Clybourn 
Ave., Chicago 14. 


Ball Bearings 

An extra wide, grease packed bearing with easily 
removable seals of special design is described in a 
25-page bulletin (F985). Design details are sum- 
marized, and dimensions and ratings are tabulated. 
Cross-section drawings provide mounting data. Photo- 
graphs of actual applications are added. The Norma- 
Hoffman Bearings Corp., Stamford, Conn. 


Piezoelectric Crystals 

Color and illustration are used to advantage in a 
16-page catalog of crystal units designed for aircraft 
and industrial services. Ratings, specifications and 
illustrations for typical units are graphically shown. In 
addition manufacturing facilities are described and 
general specifications are summarized. Aireon Manu- 
facturing Corp., Kansas City, Kansas. 


| Electric Switches 


Twenty-page loose-leaf catalog provides illustrations 
and specification data covering a wide line of electric 
switches, and related equipment, for appliances, auto- 
motive’ use and marine applications. Types described 
include specially developed rotary switches. Ark-Les 


| Switch Corp., Watertown 72, Mass. 


| Special-Purpose Electrical Equipment 


Electrical equipment for special application in food- 
processing machinery is described in a 24-page catalog 
(No. 4322). Catalog includes motors, controls, heating 
unit, air conditioning and refrigeration equipment, etc. 


| In another catalog (No. 4371) the same manufacturers 


describe the application of electronic register controls 
General 
Electric Company, Schenectady 5, N. Y. 


Inspection Instruments 

Background description of engineering and manu- 
facturing facilities for the production of specialized 
electric or electronic inspection instruments is provided 
in an eight-page illustrated folder. Also illustrated are 
typical precision radio-frequency coils and similar parts 
made by the company. Clippard Instrument Laboratory, 
Cincinnati, Ohio. 


Synthetic Rubber 

Special purpose synthetic rubbers for industrial ap- 
plications are discussed in a 20-page engineering bul- 
letin titled, “Everywhere in Industry”. Preceded by 
a discussion of manufacturing processes, basic charac- 
teristics of crude polymers and of the manufacturers 
engineering and laboratory services, the bulletin covers 
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|S gi your eye down the list of components that went 
into the specifications for this automatic abrasive 
cutting machine. It will give you some idea of what en- 
gineers who develop machines like this have to know 
about . .. what the extent of their interests are when they 
turn to their ELECTRICAL MANUFACTURING for 
technical aid and guidance in their product-making 
problems. 


Metal cutting machines represent but one of more than 
fourteen hundred different types of electrically operated 
products made by ELECTRICAL MANUFACTURING 
readers . . . products ranging from adding machines to 
X-ray equipment, from toasters to superfortresses. 


This broad market offers innumerable applications for 
the things you make that go into the making of other 
products. ELECTRICAL MANUFACTURING keeps you 
in touch with the engineers and designers responsible for 
product development . . . the “say so” men who have the 
authority for specifying your materials, metals, electrical 
or mechanical parts, equipment or finishes. 


THE GAGE PUBLISHING COMPANY « Publishers to Industry Since 1892 + 1250 Sixth Avenue, New York 20, N. Y. 
JANUARY 1946 273 









Universal Winding Company offers the most complete 
range of compact machines for quantity production of 
coils, singly or in multiples. 






































INVESTIGATE 
THESE MACHINES— 


No. 84 Winds 1, 2, 3, or 4 coils at 
once. “Gainer mechanism” and cali- 
brated “‘strap-type” tensions insure 
accurate, uniform winding, also quick 
change-over. Simple design, rugged 
construction assure long life. 


Eee 
or “Lattice Type"’ 
AMT) irl) 
a ength 
see ue ee) 
to No. 42 


No. 96 Winds 1 or 2 coils at once. 
_ Wire and cotton mechanically guided. 
' Automatic counter. Quick change- 


ee ul malin 


coil sizes. 


No. 103 Same as No. 96, but with 
larger capacity. 


No. 98 Winds 1 or 2 coils at once, 
with automatic guiding. Wire turns 
placed in grooves formed by preced- 
ing layers — for maximum density. 
Automatic stop at end of coil or end 
‘ of each layer, as required. 


No. 102 1, 2, 3, or 6 individually- 
operated winding heads. 500 to 2500 
r.p.m. Output is synchronized on 
», basis of handling time per coil. Wire- 
' layer length quickly adjusted. Auto- 
matic stop: 


No. 104 Winds 4 to 14 coils in stick 
form. 500 to 2500 r.p.m. Paper auto- 
matically inserted. Uniform overlap 
at all diameters. Adjustable traverse 
mechanism. Automatic stop. Rapid 
transfer.of wire turns. 


No. 105 Winds 10 to 28 coils in stick 
form. 500 to 2500 r.p.m. Sensitive 
“strap-type” tensions insure smooth 
flow of finest wires. Rapid change- 
over. 


Write us for illustrated bulletins on 
any of above machines 


Ce Ths 
Slt 


ES TUL ee 


P.O. Box 1605, Providence 1, R. lI. 


A Wide Range of Winding Machines for a Wide Range of Coils 


over. Adjustable for wide range of | 





specific properties and applications of special vulcanized 
compounds, cements, etc. Hycar Chemical Company, 
335 South Main St.,.Akron 8, Ohio. 


Glass-to-Metal Sealing 

Techniques of sealing glass to Kovar (cobalt-nickel 
iron alloy) are treated in a 22-page technical bulletin 
(No. 145). A general discussion of manufacturing proc- 
esses of the alloy is included, and there are tables of 
properties, lists of stock, sizes of seals, and other useful 
data. Stupakoff Ceramic and Manufacturing Company, 
Latrobe, Pa. 


Instrument Dials 


Instrument dials produced by optical generation of 
graduations to dimensions as fine as 3 microns are 
treated in a 4-page bulletin. Method of production of 
such dials is outlined and several typical dials are re- 
produced. American Dial Company, Inc., 450 West 
45th St., New York 19. 


Voltage Testers 

Catalog data sheet (No. 401) describes mechanical 
details and operating principle of portable voltage test- 
ers, with neon polarity indicator in base. Testers are 
calibrated for standard a-c and d-c voltages up to 600 
volts. Electrical Facilities Inc., 4224 Holden St., Oak- 
land 8, Calif. 


Photoelectric Cells 

Photoelectric cells of the barrier layer, self-generating 
type are described in the 11-page technical data bulletin 
(No. 515-43-P). Contents give performance detail, 
provide circuit diagrams and include a table of standard 


sizes as well as other pertinent specifications. Selenium 
Corp. of America, 1719 W. Pico Blvd., Los Angeles 15. 


STANDARDS and SPECIFICATIONS 


A-C Power Circuit Breakers 

The five new American standards for A-C Power 
Circuit Breakers (C37.4-1945 through C37.9-1945, in- 
clusive), approved last May by the American Standards 
Association, are now available in one paper-bound vol- 
ume at $1.75 per copy from the association’s office at 
70 E. 45th St., New York 17. The standards incor- 
porate much new material from AIEE Standard 
19-1943, which it will supersede, and feature a number 
of changes and additions, including new tables of pre- 
ferred circuit breaker ratings. 


Canadian Magnet Wire Standards 

Two new standards for magnet wire, recently ap- 
proved by the Canadian Standards’ Association, closely 
follow similar specifications established in this country. 

The specification for Enameled Round Copper Wire 
(C 84-1-1945) corresponds to the American Standards 
Association specification in providing for double 
enameled wire. Its special features include the measure- 
ment of wire diameter by resistance in fine sizes, using 
a limit bridge; a short-time solvent test; and finer 
mandrel gradations in the flexibility test. 
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INDUSTRY COMMUNICATIONS 


LATCH TYPE RELAY 
No. 2404 


y~ Locks Mechanically —Resets Electrically 


Contact Rating—12% Amps. 115 Volts 
AC, Non-Inductive 


Available in any combination of AC or 
U oils from Z to 120 VDC; 6 to [ZU VA 


One of the most versatile relays in the Leach line, the 2404 series, with Bakelite base 
and threaded post, or the 2414 series with metal base and solder lug terminals, can be 
adapted to control or protection circuits in many fields. Bakelite base-models are avail- 
able in contact arrangements up to DPD ptal base models, rated 8 Amperes, 115 VAC, 
Non-Inductive, are available in contact o e 


\F=: 


53915 AVALON BOULEVARD, LOS ANGELES 3, CALIF. 








The second standard covers Vinyl Acetate Insulated 
Magnet Wire (C84.2-1945). Dimensions are largely 
based on the parallel NEMA specifications. Four 
grades of thickness of coatings are included. For copies 
of the Canadian standards, write to the CSA, National 
Research Building, Rm. 3010, Ottawa, Ontario. 


















































Ship Radar Specifications 

Recommended minimum specifications for radar to be 
used on merchant ships have been issued by the U. S. 
Coast Guard. These are based on studies made by the 
Coast Guard and on data supplied by radar manufac- 
turers and representatives of the maritime industry. 
Copies of the specifications may be obtained from the 
| Coast Guard headquarters at Washington, D. C. 


Water Cooler Standards 

The National Bureau of Standards has made avail- 
able in pamphlet form commercial standard CS127-45 
covering self-contained electrically refrigerated drinking- 
water coolers. This standard was accepted in June of 
last year by the manufacturers in that field to be effec- 
tive six months after the official end of the war. Copies 
are available from the Superintendent of Documents, 
Washington 25, D. C., at 10 cents each. 


Electrical Insulating Materials 

New 570-page edition of its “Compilation of Stan- 
dards on Electrical Insulating Materials” has been issued 
by the American Society for Testing Materials. Dated 
October, 1945, it supersedes the previous edition pub- 
lished two years ago. Some 80 specifications and test 
methods are included and there are other valuable 
; oe J data. The book in single copies is available at $3.25 
It is Flexibility that has. made possible the from ASTM headquarters in Philadelphia. 


many achievements of Speedcraft Wire 
Strippers. | BOOK REVIEW 


| Fundamental Theory of Servomechanisms—By 


So called “Hard to Strip” wires aren’t hard to 
ne LeRoy A. MacColl. D. Van Nostrand Company, 


strip for Speedcraft, for Speedcraft Flexibility Inc., New York. 130 pp. $2.25. 

quickly adapts the machine to the work. | Because of wartime requirements in fire control of all 
| kinds and in automatic navigation of ships, aircraft and 

Flexibility added to Speed and Precision gives | certain types of missiles, the science of servomechanisms 


has sprung up almost from nothing in a very short time. 
Development of the theory of feedback amplifiers 
through the years previous to the war laid a splendid 
foundation for an understanding of servo theory but 
electrical amplifiers are only a special class of servo- 
stripping. | mechanisms and the special theory had to be generalized. 

| The distinctive feature of Dr. MacColl’s book is that 
he treats the subject of linear servomechanisms from 
the standpoint of the observer of the steady state. This 
permits complete treatment with very little more in the 
way of mathematics than algebra. The more common 
method of analysis starts with the “error” between ele- 
ments of the system and proceeds to analyze the tran- 
sient responses by means of differential equations. This 
inevitably leads into higher mathematics. The steady- 
state approach is closely related to practical methods 
of design and a large body of data, principally accumu- 
lated in the field of feedback amplifier design where the 
steady-state approach for analysis has always been used, 
is immediately available. Dr. MacColl was encouraged to 


Speedcraft a wide margin of superiority and 


explains the reason why Speedcrafts are 


more popular than ever for production wire 


Send wire samples and strip- 

7 dg ping specifications for recom- 

a mendations on your. wire 

haba stripping needs. 
CALLY BY 
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AND SPEED 
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ELECTRICAL MANUFACTURING 


INSULATING MATERIALS—no matter how effi- 
cient—often are starting places for corrosion. 
The electrolytic action of current-carrying 
copper wire and moisture causes chemical de- 
composition, and corrosion is the result. 

With LUMARITH ca (cellulose acetate) film 
and foil insulation such corrosion hazards are 
eliminated. Lumarith .is inert to electrolytic 
action—releases no wire attacking acids. 

In addition, Lumarith films and foils are 
high in dielectric strength and arc resistance. 
(A.S.T.M. tests show Lumarith recovering 
original or greater arc resistance when con- 
ducting path is allowed to cool and arc is struck 
a second time.) 

Lumarith ca is a Celanese plastic. It is 
available in sheets, rods, tubes and molding 
materials as well as in films and foils. Films 
and foils can be supplied in crystal clear 
transparent or with special (A-78) mat finish 
one side. A-78 finish increases visibility and 
prevents wire slippage. Celanese Plastics Cor- 
poration, a division of Celanese Corporation of 
America, 180 Madison Avenue, New York 16, 
New York. 


JUST PUBLISHED 
Electrical Booklet entitled “Celanese Synthet- 
ics For The Electrical Industry.” Contains 
technical information you will need. Write for 
your copy today. . Rog. U.S. Pat. Om. 


Electrical equipment 


Insulated with 


LULL 


CELLULOSE ACETATE 


is safe against the Black 


Hand of electro-chemi- 


cal corrosion | i, 
» 
A Celanese Plastic 
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RECONVERSION THAT CLICKS 


To a golfer one of life’s pleasurable moments—be he dub or 
expert — is the resounding click at the impact of club head and boll. 


The lively spring which we make for the Daisy Air Rifle is a quality 
product. It’s action, typical of the materials used throughout in the 
construction of this sturdy gun, satisfies a normal urge in young 
Americans. 


It is a pleasure for us to know that our springs contribute to 
Daisy's pre-eminence in their field. Perhaps too, we can make your 
reconversion click. 


Phone Holly 2211 or from Detroit dial Cherry 4419 


B™ AMERICAN SPRING 
a * HOLLY a HOLLY, MICHIGAN 








ENCLOSED GEARED-HEAD MOTORS 


550 x.f.m. ta! revolution nT hows. 


Since their introduction 5 years ago, these motors 
have proved extremely satisfactory in service and 
have been applied successfully to such exacting jobs 
as locating telescopes, directing radio beams, for 
voltage controllers, and many other uses. Practically 
any gear ratio from 7.2/1 up to 1,098,632/1 can be 
furnished. Furnished with either shaded-pole induc- 
tion or synchronous motor. Shaft is centrally located. 
Accurate, durable construction throughout. 
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Data and 
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| undertake the preparation of this book, while wartime 


_ needs were still paramount, by Dr. Warren Weaver, 


Chief of the Applied Mathematics Panel, National De- 


| fense Research Committee, who supplies a foreword. 
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Electronics Dictionary—By Nelson M. Cooke and 
John Markus. McGraw-Hill Book Company, New 
York. 433 pages. $5.00. 


The amazingly rapid advancements in the field of 
electronics have brought into being a new technical 
vocabulary that has far outstripped the scope of exist- 
ing unabridged dictionaries. Many electronic terms 
common to engineers do not even appear in relatively 
recent engineering handbooks. The use of abbrevia- 
tions, in particular, has shown much inconsistency. 

The publication of this electronics dictionary, incor- 
porating definitions of some 6500 terms used in radio, 
industrial electronics, communications, and the other 
fields generally grouped within the scope of electroriics, 
provides a most useful reference tool for both engineer 
and technical writer. The authors have drawn on 
available sources of information prepared by various 
engineering groups such as the Institute of Radio Engi- 
neers, American Institute of Electrical Engineers and 
the American Standards Association, as well as by 
similar bodies in England. Manuals and catalogs pre- 
pared by manufacturers, and material issued by gov- 
ernment agencies, have also been utilized in compiling 
this dictionary. Some 600 diagrams and sketches are 
used to amplify definitions. 
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ARE * “4 KINDS OF 
> 4 
STAR INSULATIONS 


Each With Individual Characteristics 
1. THERMOLAIN 5. No. 921 INSULATION 


A heat-resistant refrac- 
dense, heat-resistant. 


tory insulation. Porous. 
6. NU BLAC 


Withstands thermal shock. 
Will not soil in assembly 


2. LAVOLAIN 
or use. Excellent fer 


ties dense rer - 
mechan and di- 
lectri i. wiring devices or novelties. 


3. COMMERCIAL WHITE 


Mest economical for use 
in most applications. 


4, VITROLAIN 


Strong, dense, non-porous, 
moisture proof. High di- 


rs 


Has a very low-loss fac- 
tor, making it well suited 
for radio and television 
equipment. 


OMPANY 
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Do You Want to get 
— Regularly — 
the Latest Information on 
STEEL CASTINGS? 


The Steel Founders’ Society, through 


ihe thé, 
POPE ties OF Joy, ie 
ined ee, GOP steels 
Pep eene 
low afl PME the yy) 


its Technical and Research Department, 
has been carrying on an organized re- 
search program, in cooperation with 
leading universities and industrial lab- 


oratories. 


The results of this research program Me esa | 


Tar 
Ovcy *'Staecy 


will be published in a series of bulletins, 


as a service to the users of steel castings. 


Subjects 
to be covered will include the latest 


Copies of the reports will be sent 


you as published. There will be no data on the Metallurgical Properties, 
Specifications and Heat Treatment of 


charge or obligation. Just fill out and 
Cast Steels, and useful engineering in- 


mail the coupon below. formation on Steel Castings. 


Your Name 


TT Mees li 7 
Your Position 


TMU TD) AMAYO@|a NM Your Company 
SO ome a 
Cleveland 15, TT 


There is no obligation when you mail this coupon 
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an almost limitless 
components and poi 
command with the J 
Unit. 

Entirely new and unique both 
tion, this unit saves time and ex 
schools or workshops working on 
AC electrical circuits. A few of 
are filter circuits, power supply lo 
phase correction circuits, inductive 4 
testing relay contacts, resonance 
voltage divider circuits, etc. 

A complete technical data 
Send for it today. 
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When there’s work to be done on the versa- 
tile, powerful Chance Vought F4U-4 Corsair, 
it is dressed in a “fatigue uniform” of sponge 
rubber. 

This workmanlike accessory is canvas bound, 
treaded with rope, and equipped with harness 
to hold it securely in place. The resilient thick- 
ness of sheet sponge rubber is an effective pro- 
tection against scuffs and dents on the mirror- 
smooth, thin aluminum skin of the wing. More 
than that, the mat gives the mechanic a sure 
footing when the engine is revved-up in a test. 
As a result, there has been a decided drop in 


SPONGEX* CELL-TITE* 


JANUARY 1946 


*TRADE MARK REG U.S. PAT. OFF. 


Photograph, courtesy of United Aircraft Corp. 


fractures and sprains due to slips and falls. 

Developed as a wartime measure, this is an 
example of the tasks that cellular rubber, in one 
or another of its many forms, will perform in 
peacetime use. We have specialized in cellular 
rubber production for almost a quarter century 
and have never experienced such a demand as at 
present. We may not be able to fill your needs 
right now but hope you will keep this univer- 
sally useful material in mind in designing prod- 
ucts for future production. Sponge Rubber 
Products Co., 104 Derby Place, Shelton, Conn. 
Sales Offices: New York, Chicago, Detroit. 


SPONGE RUBBER PRODUCTS CO. 


TEXLITE TEXLOCK 








= WHICH: OF THESE: PRODUCTS DO- 


Cut Out and File for Future Reference 


ASBESTOS WIRES AND CABLES 


BARE AND TINNED COPPER WIRE 

Solid and Stranded, Copper Covered 
Steel Wire, Trolley Wires, Segments and 
shapes. 

BUILDING WIRES 

Rubber, Braid and Lead, and Synthetics, 
all types. 

CONTROL CABLES 

Rubber, Braid, Lead, Steel, Armored and 


Non-enntelille Railway vsti oe Fire 
Alarm Cable, Switchboard Cab 


CORD SETS 

FIXTURE WIRE 

FLEXIBLE CORDS 

All Types. 

HEAVY DUTY PORTABLE POWER & 
CONTROL CABLES 


Welding Cables, Mining Machine 
Cables, Dredge Cable. 


MAGNET WIRE 

Round, Square and Rectangular, 
Enameled, Paper, Cotton, Silk, Glass, 
Asbestos Covered, and Combinations. 
NON-METALLIC SHEATHED (ROMEX) 


PAPER POWER CABLES 
Belted or Shielded, Gas Filled Cables, 
Oil Filled Cables. 


RADIO WIRES AND MICROPHONE & 
HIGH FREQUENCY CABLES 


RUBBER POWER CABLES 
Braid, Lead, Steel Armored, and Non- 
metallic. 


SERVICE ENTRANCE, SERVICE DROP CABLE 
TELEPHONE WIRES AND CABLES 

Rubber Insulated, Paper Insulated. 
VARNISHED CAMBRIC WIRES AND CABLES 
WEATHERPROOF WIRE 

Slow Burning. 

X-RAY CABLE 


nd... Electrical Wires & Cables to your specifications 
See your phone book for complete address of our sales office in the cities listed below. 


GENERAI 


co rR P o\ 


Headquarters at 420 Lexington Ave., New York 
Slee Offices are located Aduaan Sess 


Cleveland, Dallas, Detroit, Houston, Kansas 


at: 


i CABLE 


A Tf 


u N.Y. General Cable 


City, Los 


Cincinnati, 
es ee ees <4 $i Lenin an Sedittioce, 
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Hammertone has the beauty of beaten metal but 
.it’s smooth to the touch—easy to clean. This new 
M & W finish is easily applied, tough and durable, 


resistant to heat and moisture, and available in 


SERVICE THROUGH 
RESEARCH AND EXPERIENCE 


Our fine research facilities and 

70 years of experience are at 

your service in solving any 
. . | 3 

on finishing problem Contact any 

of our offices. 


many colors. One coat hides scratches or small de- 


fects in metal or molded bakelite products. Give 


your product increased eye appeal with M & W 


PIONEERS IN PROTECTION 


WALDSTEIN COMPANY atwitrser 
1658 Carroll Ave., Chicago 12 + 6 Jersey St., Boston 15 + 1228 W. Pico Blvd., Los Angeles 15 
PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIAL PRODUCTION FINISHES 
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HERE’S WHY I’M RED BANDED! 


The Howell Protected Type Motor, shown, gives com- 
plete protection against dripping liquids, metal chips 
and other falling particles. Completely streamlined— 
utilizing non-breakable steel frame—malleable or steel 
base—cast iron end plates and cast iron weatherproof 
terminal box are standard construction features. Spe- 
cial horizontal and vertical mountings are available. 
Available in sizes 5 H.P. and smaller. Other sizes and 
types available up to 150 H.P. 
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Years ago—1gi5 to be exact—we set out to build a line of 
motors to do specific jobs in industry. 

These jobs were all what you would call “tough jobs.” They 
were gruelling tasks which required the precision-building of 
higher-quality motors. They were jobs which demanded thor- 
ough insulation and sturdy construction. 

We built our motors to meet the rigid réquirements of just 
such jobs as these. To distinguish them from other makes, we 
put Red Bands on them. We constantly challenged buyers to 
give “Red Band” Motors their tough jobs. 

They did! Performance alone brought bigger and bigger 
sales volume. Each year, more and more industries, like yours, 
learned to depend on Howell quality. 

Today, modern construction of our motors does not make it 
practical to include the Red Bands, but their quality is the 
same or better than that of the motors that bore the famous 
Red Band. 
~ "To remind you that we are continuing our high quality con- 
struction and that we are zealously guarding our reputation 
we have put the Red Bands on the friendly Howell Horse. 


HOWELL ELECTRIC MOTORS COMPANY 


HOWELL, MICHIGAN 
Manufacturers of Quality Motors Since 1915 
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No more scenes like this 


when you use the YUL 
HALLOWELL _ 
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Think how much easier, how much more 
convenient to have all your bits assembled in 

one kit, .. . so small that it will fit in the palm 

of your hand. It saves space, eliminates carrying 
arounda lot of bulky, heavy wrenches and screw 
drivers, lessens the chance of misplacing them. 
The “Hallowell” “Unbrako” Key Kit is a com- 
pact, complete screw-driver service. The kit itself 
is only about 6” long, has an indestructible, hollow, 
shiny black plastic handle which holds the bits. To 
use, simply remove the top, select the bit you want, and 
insert it in the chuck. The swivel chuck enables you to 
have the direct drive of a straight handle screw driver, or, 
you can lock it at an angle, or at a right angle position for 
reaching those “hard-to-get-at” places. 


Pocket-size, Versatile, 
Useful, Rugged, 
Durable 










Incidentally, this is a rugged, durable tool. The bits and swivel 
chuck are made of the finest alloy steel to assure you of long 
and satisfactory service. 
The “Unbrako” Speed Tool Key Kit is made in two sizes: 
No. 25: contains seven hex, two Phillips, one slotted screw bit. 
No. 50: contains six hex, two Phillips, one slotted screw bit. 
If your Distributor. does not carry it, send his name to us, 
along with yours, and you will be taken care of promptly. 






Illustration shows differ- Easily managed, fits com- 
ent positions to which fortably in hand. Bits are 
swivel chuck permits bit placed in hollow plastic 





Over 40 Years in Business to be swung. handle. 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA, BOX [EEX - BRANCHES: BOSTON + CHICAGO + DETROIT + INDIANAPOLIS + ST. LOUIS + SAN FRANCISCO 











For Precision aud 
POTTY raed Ora 
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Frequencies: 50 or 60 cycles, 1000 cycles, and 
10,000 cycles. 

Range: 10% and 20%, selected by a rotary 
switch. 

Resistor Measurements: Resistors from 10 
ohms up to 1 megohm measured by comparison 
method at 60 cycles. Those of greater value can 
be measured by using the instrument as a limit 
bridge. 

Condenser Measurements: Condensers from 
500 mmf. up to 10mf. measured by comparison 
at 1000 cycles, above 10 mf. at 60 cycles. Using 
as a limit bridge, condensers of 500 mmf. to 
25 mmf. ase measured at 1000 cycles. 

Inductor Measurements: Depending on their 
values, inductors may be measured at 60 cycles, 
1000 cycles, or 10,000 cycles. 
Accuracy: On 10% position, components 
adjusted to within .5% accuracy. R 
Voltage Applied To Unknown: Voltage im- 
pressed «across unknown terminals varies with 
absolute value of unknown Maximum voltage: 
15 volts. Minimum voltage: .5 volts. 

Power Supply: 105 to 125 volts, 50-60 cycles. 
Power consumption: 40 watts. 

Net Weight: 151/, lbs. 

Dimensions: 101." x 834," x 12”. 
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FREED NO. 1010 
COMPARISON ano LIMIT 


This compact, lightweight instrument is extremely useful 
to manufacturers of resistors, condensers and inductors for 
production testing, to consumers for inspection and accept- 
ance tests, and for laboratory work requiring very accurate 
components. 


A product of Freed specialized engineering, the No. 1010 
contains many outstanding features both as a comparison 
and precision limit bridge. Completely self-contained, its 
small size and light weight allow it to be moved easily and 
set up wherever necessary — even in a noisy location. 
Percentage difference between unknown and standard com- 
ponents is easily read on a specially calibrated dial, and 
accuracy of measurement is assured by use of precision 
components in the arms of the bridge. High gain amplifier 
and adequate internal shielding guarantee sharp and distinct 
balance. Technical Folder Available. 


REED TRANSFORMER Go. 


72 E SPRING STREET, NEW YORK 12, N.Y. 
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COMPLETE SERVICES FROM 
DESIGN TO ASSEMBLY 


MOLD MAKING 
INJECTION MOLDING 
TRANSFER MOLDING 


COMPRESSION MOLDING 


PLASTIC 


STAMFORD, CONNECTICUT 
Representatives: DETROIT 2—805-06 New Center Bldg: e LOS ANGELES 35—1440 So. Robertson Blvd. 
CANADA-A. & M. Accessories Ltd., 19 Melinda Street, Toronto; 1405 Bishop Street, Montreal 


| Topay is the time to plan; the way to 
plan is with the help of your experienced custom molder. 


The experience of Plastic Manufacturers in designing, 
engineering and molding can help you to secure the 
best results from plastics for your peacetime products 
and product parts. 


Each of the many plastic materials has its own group of 
properties to recommend it for specific applications and 
conditions of service. The material and the method of 
molding must be determined with an understanding of 
plastics performance and requirements of your product. 


To get the fullest benefit from plastics, consult with us 
during your early planning. Perhaps product design 
should be changed to permit savings in cost of dies, or 
to provide closer tolerances or greater strength. Perhaps 
plastics combined with metals may solve a problem for 
you. We have developed special techniques in this work 
that may result to your profit. 


For information on our services, in convenient reference 
form, write for Folder File EM 1. 


MANUFACTURERS 


INCORPORATED 
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In Mass Production with 


GISHOLT DYNETRICS* 


It’s one thing to balance an entire assembly like this. It’s 
still another to do it quickly and accurately. This Gisholt 
Dynetric does both. 

The balancing operation shown above is that of a crank- 
shaft and fluid drive for an automobile. The complete as- 
sembly consists of belt pulley and vibration damper, crank- 
shaft, fluid drive housing, flywheel and friction clutch. The 
tricky part is that the runner, flywheel and friction clutch 
of the fluid drive assembly can have any angular position 
with respect to the remaining members, but must create no 
unbalanced effect, regardless of relative positions. 

By incorporating correction equipment consisting of two 
drills and a spot welder as an integral part of this Gisholt 
Type S Dynetric, the time and cost of the complete balancing 
operation is greatly reduced and numerous handling oper- 
ations are eliminated. It’s a mass production setup, keyed 
to the tempo of assembly lines in the automotive 
industry. Complete information on request. 


“A development of Westinghouse Research Laboratories 


GISHOLT MACHINE COMPANY 


119E. Washington Ave. ¢ Madison 3, Wis. 


ook Ahead... Keep Ahead... 
With Gisholt 


This photo shows the trend in balancing equipment where parts are 
produced in large quantities. By providing correction equipment as an 
integral part of the Dynetric Balancing Machine, complete assemblies 
can be balanced and corrections made before the assembly leaves the 
machine. No further handling és necessary. 
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(At left) Removing metal by drilling makes a quick and easy job 
of balancing the left end of the assembly. (At right) The fluid 
coupling and friction clutch are balanced by drilling into the 
clutch and by spot welding metal onto fluid drive housing. 





Ba a ee A ee ee ak 


B; 





If you want to keep customers sold 

... give a little extra consideration to the selection 
of wire that will give your product performance pro- 
tection under any use or abuse it may meet in service. 
Perhaps you need a wire . . . that will take inducted 
heat—high operating and ambient temperatures— 
conductor heating overloads—vibration and flexing 
—oil, grease and corrosive fumes? Or you may 
want high flame resistance to eliminate a fire hazard 
—or unusually high current carrying capacity—or a 
high dielectric thin-walled construction? If so, let 
us make recommendations out of our line of 125 
different permanently insulated standard wires, cables 


SALES-BUILDING 


INVESTMENTS 


That Pay Off in 
‘Dependable Performance 


ROCKBESTOS 


Wires, Cables and Cords for 
Wire-Failure Prevention 


and cords, developed from the three basic asbestos- 
insulated Rockbestos constructions illustrated above, 
for the manufacturers of electrical products ranging 
from appliances to Diesel locomotives. 

For dependable performance and lasting service ... 
specify Rockbestos permanently insulated wires, 
cables and cords. Every one has been tested in 
service under a variety of severe conditions in numer- 
ous applications . . . and our experience in develop- 
ing them and hundreds of “‘specials”’ is yours for the 
asking. Write or phone for catalog or wire-engineering 
assistance to the district office nearest you, or: 
Rockbestos Products Corporation, 819 Nicoll St., New Haven 4, Conn. 


A few of the 125 Rockbestos constructions developed for severe or unusual operating conditions 


ROCKBESTOS A.V.C. 600 VOLT SWITCHBOARD WIRE 
Nat. Elec. Code Type AVB—max. operating temp. 194°F. 


Sizes No. 18 to No. 4/0 AWG with varnished cambric and : 
impregnated asbestos insulation and gray, black, white or : 


colored flameproof braid. 


switchboards with Rockbestos Switchboard Wire. It is 


fireproof and heatproof characteristics. 
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ROCKBESTOS ALL-ASBESTOS 600 VOLT 
HEAT RESISTING FLEXIBLE CORD 


Sizes No. 10 to 18 AWG with two or three conductors insul- } 
ated with impregnated felted asbestos and covered with a heavy : 


asbestos braid impregnated with heat, flame and moisture : gizes No. 14, 16 and 18 AWG in two to six conductors with 


resisting compounds. 
This heavy duty heat-resisting flexible cord is ideal for 


or are used in hot spots. For higher dielectric strength, 
and greater moisture resistance specify the Rockbestos 
A.V.C. construction. 


Be Ser ra \\ aber 


ROCKBESTOS A.V.C. 600 VOLT MOTOR LEAD CABLE 
Nat. Elec. Code Type AVA—max. operating temp. 230° F. 
of impregnated asbestos and a high-dielectric varnished cam- 


dry out and crack, won’t burn or carry flame, and re- 


ROCKBESTOS THERMOSTAT CONTROL WIRE 


} ty h i : felted asbestos insulation and steel armor. 
high wattage lighting units, apparatus, floodlights, blue- : A multi-conductor control wire for low voltage inter- 
print machines, etc., that develop heat in operation : _ ati 

: Its heat, flame and moisture resisting asbestos insulation 
: assures lifetime troubleproof circuits. 


ROCKBESTOS RESEARCH 


Solves Difficult Wiring Problems 


Rockbestos Products Corporation 


NEW YORK BUFFALO CLEVELAND CHICAGO PITTSBURGH ST. LOUIS 
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819 Nicoll St., New Haven 4, Conn. 


ROCKBESTOS FIREWALL HOOKUP WIRE 


: Sizes No. 22 to 4 AWG in 1000 volt rating, and No. 12, 14 
: and 16 AWG in 3000 volt insulated with high dielectric syn- 
: thetic tape, impregnated felted asbestos and covered with 


: led d glass braid. 
t Sise No, 18 AWG to 1,000,000 CM insulated with two walle 1 ONT coded lncquered glass brase 


Combine fire insurance and fine appearance in your : 
: bric insert, with a heavy asbestos braid overall. 
fireproof and will not dry out under heat. Sharp, clean : 
bends can be made without cracking as the asbestos wall : 
acts as a cushion under the braid. Rockbestos A.V.C. : 
Hinge Cable and Switchboard Bus Cable have the same : 


: and transformer leads in equipment which may be 
: ated under conductor-heating overloads, high ambient 
: temperatures or where fire hazards exist. 


: The first small diameter heat and flame resistant high- 
: dielectric hookup wire, designed in 1937 and approved by 
: : : the C.A.A. for use in airborne radio equipment. Widely 
Heatproof, fireproof, greaseproof and oilproof, will not : used since in automotive and ground communications sys- 


: tems, electronic devices and apparatus. Operating tem- 


mains permanently flexible. For coil connections, motor : perature range 125° C. to minus 50° C. Ideal for small 
oper- : motor, coil, transformer and dynamotor leads and 


: bunched wiring in compact apparatus. 


ANOTHER NEW ROCKBESTOS 
- FIREWALL CONSTRUCTION 
— A 400°F. WIRE! — 


War-developed Rockbestos High-Temperature 


: Wire — with a maximum operating temperature 
: 0125", or 025" or (for 116 volt service) 031" of impregnated : 


: of 400° F.—designed for jet propelled plane ap- 
: plications and circuits to hot-wing de-icers, fire 
: communicating, signal, and temperature control! systems. : detectors and extinguishers, and alr condition- 
: ing and heating units where baking tempera- 
: tures destroy ordinary insulation. Under con- 
; tinuous operation at rated temperature it re- 
: tains its original dielectric strength and inher- 
: ent resistance to heat and flame, and progress- 
? ively improves in its resistance to moisture and 
: abrasion. Now available for these and other 
: severe applications. Write for complete infor- 
} mation and samples. 


LOS ANGELES SAN FRANCISCO SEATTLE PORTLAND. ORE 
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NEW 


Ya Watt and 1} Watt 


Vacuum Impregn ted 
Types ees Hole in 
center for Through- 


Bolt Mounting 


* + + Equipped with 
Wire Leads or Lugs 


Available from Stock...or Made to Order 


OHMITE presents a mew line ... a full line... of finer precision resistors! Ever 
P P y 
type ...every size ... ready for every need! Each Riteohm is designed and built 
Send for Bulletin No. 126 with all the specialized skill and experience that have made OHMITE units the 
standard in this field. However critical the application . . . consistent accuracy and 
Se cungy eee ee reliability are assured. In these Riteohms, you get time-proved protection against 
makes it easy for you to TP ° 7 
: humidity, temperature and corrosion. 
select the exact units for ; ta : ‘ : 
: Ideal for use in voltmeter multipliers, laboratory equipment, radio and electri- 
your needs. Gives complete ; : F ce. aga 
bias... ti oe om cal test sets, attenuation pads, and in electronic devices requiring extremely ace 
ond nnde-toietes aie <.. curate resistance Components. 
incledes dimensions! drewe AVAILABLE FROM STOCK in 14 watt and 1 watt units in a wide range of 
ings. Write for it now. values, in various types of mountings and terminals . . . or made to order. Com- 
plete line of 6 different series includes non-inductive pie-wound vacuum impreg- 
nated units ... single-layer wound vitreous enameled units ... and non-inductive 
pie-wound hermetically glass sealed units. Some units are in a range of 0.1 ohm 


to 2,000,000 ohms. Get full facts today! 
OHMITE MANUFACTURING CO., 4804 Flournoy St., Chicago 44, U.S.A. 
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TIMKEN 
BEARINGS 


The name of the Reed-Prentice Corpora- 
tion ranks high in any estimation of 
precision as applied to heavy duty ma- 
chine tools. Precision, in Reed-Prentice 
machines has been associated with the 
use of Timken Tapered Roller Bearings 
for many years. 


Thus in the No. 22V Vertical Milling 
Machine—one of the latest Reed-Prentice 
products—Timken Bearings again are 


¥ 
iy 


4 Pgs be 
sabi, a a 
eae ae 


important factors of Reed-Prentice per- 
formance, comprising precision, speed 
and economy. 


Eight of them are used on the head shafts 
of this machine, including the spindle. 
Their presence is sure protection against 
friction; wear; radial, thrust and com- 
bined loads; and misalignment. 


You need these benefits in your ma- 
chines. To be sure of getting them, look 
for the trade-mark “TIMKEN” on every 
bearing you use. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
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Every Good Feature 
You Could Ask! 


Copperspun Rotor—The only rotor centrifu- 


There’s no position in which 
gally cast in one piece—and of copper. 


the new Fairbanks-Morse 
general-purpose motor can’t 
be mounted—and still retain 
its protective features. 


Protected Frame — Excludes dripping liquids 
and falling particles. 


Cross-flow Ventilation— Another exclusive 
feature. Air moves in both directions, provid- 
turned to four positions 90° ing uniform cooling—no hot spots. 

apart, to place the air vents in the desired position. 





The bearing brackets can be 


Ball Bearings — Sealed in and protected. 
Bearings are suitable for both vertical and horizontal 

mounting. Recessed Conduit Box—An innovation for 

E neat installations in close quarters. Conventional 

The frame can be reversed to put the conduit box on 


box also provided. 
either side. 


Balanced Characteristics — A 40°C. motor with 
high efficiency and power factor, and excellent 
starting and accelerating torques. 


This adaptability is just one of many advanced fea- 
tures which make this motor worth your investigation. 
Ask for a demonstration. Write Fairbanks, Morse & Co., 


Fairbanks-Morse Building, Chicago 5, Illinois. BUY VICTORY BONDS 


: Fairbanks-Morse — FF 
| 


N) Diesel Locomotives - Diesel Engines - Generators - Motors - Pumps - Scales 





eo ee 


ee 


Magnetos - Stokers - Railroad Motor Cars and Standpipes - Farm Equipment 
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Built-in 


KLIXON PROTECTORS 


Prevent Burnouts, Costly Repairs & Replacements in 


| 


Transformers 


Solenoids 


is 


You can stop burnouts of motors, transformers, solenoids, 

variable voltage transformers and other similar equipment 

with built-in Klixon Protectors. These simple, inexpensive 

protectors take into account all the variables that cause equip- 

ment to overheat and cut the equipment “off’’ the line should 

the temperature reach the danger level. When the equipment 

cools to safety, Klixon Protectors snap the power “‘on”’ auto- 

matically when the automatic reset is specified or when the Cares ere Ores 

reset button is pushed when the manual type is specified. ee soee 
Klixon Protection is accurate and reliable. It keeps on pro- the power “off” preventing burnouts. 

tecting equipment for years on end... eliminating burnouts, 

reducing repairs and replacement of valuable apparatus. 
Specify equipment with Built-In Klixon Protectors. They 

are available in many types, sizes and ratings for A.C. and D.C. 

operation to fit practically every requirement. Rs 


Get the Klixon Protection story, today. Write. BS ROSS 


SPENCER THERMOSTAT COMPANY, ATTLEBORO, MASS. y 


KLE 


CLICK! IT'S ON! 


When the equipment cools to safety, the 
Klixon Protector snaps the power “‘on’”’ auto- 
matically if the automatic reset is specified... 
or when the reset button is pushed when manual 


type is specified. 
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Write for your FREE copy 
of the Pedigree Varnish 
Catalog . . . packed with 
helpful information, 


Uf , 
c pRrovuct ‘ 


\\ 
 SEDIGREE 


al 
) 


Discover for yourself the many reasons 


for the outstanding superiority of Pedigree 
Varnishes. Let their performance prove. 
their merit... convince yourself that each 


one is a winner. 


Distributed by 
INSULATION MANUFACTURERS INSULATION AND WIRES __ TRI-STATE SUPPLY 
CORPORATION INCORPORATED CORPORATION 
Manufactured by 
THE P. D. GEORGE COMPANY, ST. LOUIS, U.S.A. 











It's the ideal plastic for use in electronics. Acadia 
Polystyrene equals ceramics, and mi¢a, and is 
superior to all other commercial plasties_im“di- 
electric strength and power factor—it assures 
minimum losses at high frequencies. 


Other important electrical properties include: 
zero moisture absorption, high tensile strength, 
low specific gravity, freedom from shrinkage, re- 
sistance to corrosion and improved heat resis- 
tance. Machining qualities are excellent. 


Ask an Acadia engineer to match the qualities 
of Polystyrene to the needs of your product. 
Write today for complete data on its physical 
properties—of which the most outstanding values 
are tabulated here for ready reference: 


: 
; 


“ 
Dielectric Constant . 2.5 to 2.6 at frequencies 106 


Power Factor, 60 cycles .0001 to .0003 


103 cycles . -.0001 to .0003 

106 cycles. .0001 to .0008 

Diel. Strength, Volts/Mil %’, Short time 500 to 700 

Step by step 450 to 600 

Volume Resistivity, ohms-cms . . 1017 to 1019 

Heat Resistance . 150°F. to 175°F. 

Softening Point . 190°F. to 250°F. 
Specific Gravity . . 108 


ACADIA “’B” 


Flexible at 100°F—it has many of the same val- 
uable electrical properties of Polystrene. Adapt- 
able for many electrical applications. Write for 
information on types now available and ask for 
facts on physical and electrical properties. 
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IMPROVED 
acto MO1¢ZE A PRODUCT OF 


BRIDGEPORT BRASS 
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... insures dependable 
make-and-break 


Contact spring reliability in electrical switches depends 
upon the proper material selection. The use of high 
quality phosphor bronze does not appreciably affect the 
cost of the finished product, but in many cases will greatly 
prolong efficient service life. Spring contact parts made 
of Bridgeport’s Improved Phosphor Bronze are excep- 
tionally resistant to fatigue failure and retain their spring 
qualities many times longer than those made of unsuitable 
materials. 

Designers and manufacturers of electrical switches and 
other articles which use spring metal parts should try out 
Bridgeport’s Improved Phosphor Bronze because of its 
ability to withstand repeated flexing, its excellent cor- 
rosion resistance, uniformity and ease of fabrication. 

Producing copper-base alloys for products built to 
exacting engineering standards has been our business 
since 1865. Write today on company stationery for a 
copy of our Technical Handbook containing complete 
information on Bridgeport’s alloys. 


BRASS + COPPER + BRONZE + DURONZE + CUPRO NICKEL 
NICKEL SILVER + STRIP + ROD + WIRE + TUBING 


oe » BRIDGEPORT BRASS COMPANY 


geport 
oo, BRIDGEPORT 2, CONNECTICUT ~ Established 1865 
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oR ALC: 
RECTIFIERS 


Place your postwar products in a superior class of 
their own by equipping them with G-E low-voltage 

f in “re id leni 8 COPPER-OXIDE—Rugged in construc- 
rectifiers. ere are — e, selenium or tion, provides virtually unlimited life 
Tungar types and sizes for practically all d-c appli- when operated within rated capacities. 
cations. This makes it possible for manufacturers 
to design and build their products around the rec- 
tifier that is sure to deliver the most efficient, most 
dependable and most economical performance. 


Naturally, all three differ in characteristics, basic 
materials and construction. Each is better than the 
other when accomplishing the specific job for 
which it is designed. Thus the manufacturer of 
products employing rectifiers must first determine 
the results to be obtained and the conditions under 
which the rectifier must function, before making 
a selection. 


Since G-E makes all three — Copper-oxide, Sele- QBt ENIUIM—Baceffent for contionous 
nium and Tungar — it has no reason to prefer one operation where space is a factor and 
to the other. It can give you impartial advice on aE HaHa Se DEN Ae GE. 
which type is best for your particular requirements. 

For further information write Section A1611-12, 
Appliance and Merchandise Department, General 
Electric Company, Bridgeport, Connecticut. 


Hear the General Electric radio programs: “The 

G-E All Girl Orchestra” Sunday 10 P.M. EST, 

NBC. “The World Today” news every weekday 

6:45 P.M. EST, CBS. “The G-E House Party” 

Monday through Friday 4:00 P.M. EST, CBS. TUNGAR—Ffficient and economical 
for low-voltage applications where life 
and price are determining factors. 


GENERAL () ELECTRIC 


ELECTRICAL MANUFACTURING 








ALE AND STRENGTH 










The Universal Liquid Cement 


YOO — Spec i fie d in war 
al : 
Physic and in peace 


Characteristics READY TO USE 
of Ambroio WATERPROOF @ DRIES QUICKLY 


, ' Our laboratory is at your service. 
High Teneie some Special adhesives supplied for various 
a je: industrial lines. Send us your problems. 
Good impact 

resistance — 
Corrosion resistant 


Yo 


Request on your letterhead brings 
sample. 

























Stable over wide tem- 
ture range 
High moisture re- Packaged 
sistance in Tubes, 
High Dielectric qual- Pint, Quart 
ities and Gallon 
Cans. 


Guntiot d 
G: 


AMBROID CO., INC. 


EST. 1910 


305 FRANKLIN ST., BOSTON 10, MASS. 


Quarriers of 
Monson Slate 


for Electrical Purposes 
Natural, Black, Oil Finish 


5 Quarries: 
. Portland, Maine Monson, Maine 









FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High 

Voltage Tube Sockets, Iron Core KF Chokes, Quartz & Polystyrene 

Insulation, High Frequency Variable Condensers, Meter Type Dials, 
Case Aluminum Chassis, etc. Catalog Upon Request. 






aU b esha, MFG.CO. Inc. 
150 EXCHANGE ST. O00) 9. MUO CE 
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hours. 


rubber synthetics. 
for consultation. 


8605 EPWORTH BLVD. 


* 


e ' 8 a3 e 


Today when the ultimate in speed is too slow, we 
offer a streamlined process for the production of 
parts fabricated from rubber or rubber synthetics 
at low cost and quick delivery . . . nof a new, 
untried method, but one that has proven its merit 
over a four year period and thousands of man- 


nf o-e 


Consult our engineering staff to aid you in the 
development of insulating parts of rubber or 


w 


A eS 


Synthetic Rubber Articles 
Any Shape, Size or Quantity 
Fabricated Without Costly 
‘Molds or Tooling Delays 


Iilustrated above are a few of the parts fabricated 
by the Arco method . . . Complete Ignition System 
Insulation . . . Distributor Cap . . . Gear Shift Cover 
. . . Switch Relay Cover .. . Oerlikon Gun Muzzle 
Cap... Gas Mask Tubing . . . Solenoid Cover .. . 
Hydraulic Brake Switch Insulation: 


No obligation on ‘your part 


Samples on Request 


5s 


UTOMOTIVE RUBBER COMPANY 


DETROIT 4, MICHIGAN 
















Pa 
ELECTRICAL 
INSULATION 


: pe various grades and kinds of Special Elec- 


trical Porcelains are ideal electrical insulation 


by nature. Just as naturally these 
materials possess mechanical 
properties which, when under- 
stood, are of utmost importance tc 


designers of electrical devices. 


Electrical Porcelains are strong. 
Compressive strengths range as 
high as 80,000 Ibs. per square 
inch. Cold flow is practically zero. 
All Electrical Porcelains are di- 
mensionally stable. They are per- 


manently rigid and stiff. 


These purely structural properties 


Sponsored by these members of the 
SPECIAL ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL ° 
MANUFACTURERS ASSOCIATION: 


THE AKRON PORCELAIN CO. 
3000 CORRY AVE., AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO. 
444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


THE COLONIAL INSULATOR CO. 
937 GRANT STREET, AKRON 11, OHIO 


ILLINOIS ELECTRIC PORCELAIN CO. 
P. 0. BOX 272, MACOMB, IIL. 


KNOX PORCELAIN CORP, 
KNOXVILLE 1, TENN. 


ee 
STABILITY 


of Electrical Porcelains may be critically important 


in product design. Being inflexible and rigid, Elec- 


trical Porcelain components do not 
need the support of other design- 
complicating materials to secure 


desirable overall product rigidity. 


With this unique balance of prop- 
erties you can secure low-cost 
positive electrical insulation with- 
out being forced to modify de- 


sign because of mechanical 


considerations. 


Any of the companies listed be- 
low will provide complete data 


promptly and without obligation. 


THE LOUTHAN MANUFACTURING CO. 
ZOOQOO- HARVEY AVE., EAST LIVERPOOL, OHIO 


PORCELAIN PRODUCTS, INC. 
1241 WEST FRONT STREET, FINDLAY, OHIO 


SQUARE D COMPANY 
6060 RIVARD STREET, DETROIT 11, MICH. 


THE STAR PORCELAIN CO, 
71 MUIRHEAD AVE, TRENTON 9, N, J. 


THE UNIVERSAL CLAY. PRODUCTS CO, 
1501 E. FIRST STREET, SANDUSKY, OHIO ‘ 


Fortify your New Products with Time-Tested Insulation 
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|CATHODE RAY 
| SOCKETS 





211-214 


Series 


801-5 PLUGS | 


[411-5 SOCKETS| 


| MINIATURE 
| CONNECTORS 








500 Series 





121-5 PLUGS 
441-5 SOCKETS 


Yee 


AC OUTLET 


| 
} 








SPIRAL 
WOUND 


Square 


ne 


2 beich t ee. Sy sPeeapam cs aa 









Triangular 








12-23 JACKSON AVE. 
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211 AND 214 SERIES CATHODE 
RAY TUBE CONNECTOR 
WITH LEADS 


(ny requirements in a cathode ray 
tube connector with proper leads 
attached engineered as an assembly 
high safety factors in all kinds of 
service.. Super-long leakage paths 
rounded, ‘‘coronaless’’ clips and 
individual pocket insulation 
ind strain relief 


801-5 SHIELDED PLUGS AND 
411-5 METAL SOCKETS 


Shielded plug and socket for auto 
mobile sets or for any other equip 
ment where leads must be shielded 
and shield grounded to chassis. Shield 
is easy to put on and solder to plug 
Supplied with or without shielded 
cable. 

MINIATURE CABLE 
CONNECTORS 500 SERIES 

Famous for connecting AC motors 
in combination sets and all kinds of 
‘‘through-panel'’ work. Overall diam- 
eter only 34”. Save labor costs by 
having our special wire equipment 
put on leads to your particular needs. 
Underwriters approved. 


121-5 MINIATURE PLUGS 
AND 441-5 SOCKETS 
Compact plug and metal seal 
socket. Use when you want connector 
to come directly out of chassis. Leads 
to your specifications. ‘‘Pocket”’ type 
individual insulation on each lead 
and clip. 
AC OUTLET 402AC 
Smallest possible outlet that can 
be eyeletted or riveted to chassis like 
other components. Tabs designed for 
easy soldering. 


type 


AL DE N 


Coil 


@ Rectangular 


for 





SOL-REX 


REG. U. S. PAT. OFF. 


Miniature Incandescent Lamps 


for all purposes 





ELECTRICAL RECORDING 
INSTRUMENTS 


Special instruments to record 
electrical impulses as they occur 
with all the minute variations of 
intensity and duration, free from 
the lag and inertia of present sys- 
tems. “Electrographic” recorders 
we can supply, include a complete 
line of facsimile recorders, specially 
engineered recorders for high speed 
signal analysis, slow speed record- 
ers for day by day events, multi- 
trace recorders for simultaneous 
recording of any phenomena that 
can be reduced to electrical im- 


pulses. 
WIRE AND CABLE 


AC LINE CORDS 202 SERIES 

Detachable AC line and with 
socket, neat and compact. Socket eye- 
lets or rivets in place like other com- 
ponents. Underwriters approved 


FUSEHOLDER 440FH -¢ 

Here is a fuseholder that rivets or 
eyelets in place like the other compo- 
nents in your set. Cannot twist or 
turn, has spring to eject fuse if it 
breaks, and make contact at base of 
fuse and prevent rattle. Top contact 
slotted for easy removal of fuse fer- 
rule when glass breaks. Tabs are 
special design for ease in attaching 
primary leads of ample size. 


90 SERIES TUBE CAP 
CONNECTORS WITH LEADS 


Any requirement in tube cap con- 
nectors supplied with leads of proper 
voltage handling characteristics. 
Many made special, hundreds of 
moldings, stampings and wire to 


DS 


































PAPER TUBES | "este: 


@ Round @_ Half-Round 


Send for Arbor List of over 1000 sizes 


; PARAMOUNT PAPER TUBE CO. 


805 Glasgow Ave., Fort Wayne 4, Indiana 






HERZOG 
MINIATURE LAMP WORKS 


LONG ISLAND CITY, N. Y. 
















draw on. 

Any kind of wire or cable laced, 

braided, woven or assembled with 

any of our components or those of 

other make. Many types of wire in 
stock and in process. 


NEW ITEMS 
Alden is a specialist in bringing 
through special electrical assem- 
blies; new samples made promptly. 
Write for the Alden “Blue-Book” 
of Electrical Components 


206-8 TUNING EYES WITH 
LEADS 
Supplied with tailor-made leads. 
With or without escutcheon and 
bracket. Individual insulation and 
strain relief for each lead 






















DETACHABLE 
200 SERIES DETACHABLE TERMINAL 


TERMINAL CONNECTORS 


Replaces terminal strips. Supplied 
with leads. Each lead has individual 
insulation and strain relief 


200 Series, 


Oe 


BROCKTON 64 


. 


CTS COMPANY 


Cores 


@ Hexagonal 


c and Gaseous Tube Devices 


irect current power 
operated from direc 

eae of a rugged Janette ey de 
i devices, specia - 
xn used with sound S 
aa filters discriminating enough to ag i 

pit noises and to minimize conducted radio n 

un 


ished. 

tage, can be furnis ae 
voltag ly a quarter of a century Janette converters h “ 
te nedlependable service under varied climatic conc 
sah 11 parts of the world. 

ions in all parts © 

: have a D.C. to A.C. requirement and woven 
oe reliable, high quality converter yo 


safely specify a Janette. 


Electroni 






















Ask for 
Bulletin 


Chicago 6 1 


et 


556 W Monroe St 





Janette Manufacturing Vy 
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CLEANING DIE CAST METALS 
PRIOR TO FINISHING OR PLATING 


DYCLENE E is now available in special variations for 
reverse cleaning of all die cast materials and is guar- 
anteed to help produce an adherent bright deposit bition Uaiieaiiten 
with elimination of blistered plate. DATA SHEETS 
Learn about the many new 
Write today for technical information on this amaz- individually formulated 
compounds now available 
for specific cleaning. strip- 
cated in your territory, for an actual demonstration. ping, pickling, and burn- 
ishing problems. Be sure 
and state your product, 
Individually Formulated ee present method of clean- 
ing, and finishing room 
equipment. 


ing new formulation or phone our distributor, lo- 


ney til 


iNCORPORATED 
WATERBURY 88, CONNECTICUT 


WRITE ONE OF THESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION 


NEW YORK Oerroir cHicaco CLEVELAND $f tours TORONTO-—CAN 
Udylite Corp Udylite Corp. Corp Leseke, Clerk industrial 
(A t. City) Wegner Bros tncorporetcd Swepkes Co 
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petal tc 


Patek se ie 


VY IS IT METALLURGY? 


TRANSFORMERS 





Dongan high potential Vann) ae Wi 1) Veil 9 
testing transformer for 


insulation —_ break-down VY IS IT A METHOD OF COMMUNICATION? 
tests. Equipped with 
primary switch, pilot 


d safety light. Ca- 
pacity 250 V. A. Pi IT 1S ALL THREE! 
mary 115 or 230 volts, 
60 cycle. 





Dongan Spec. +7692A—Secondary 2500 volts THER MOTECHNICS — anew art in temperature 


Write ; ; 
commen te stage F Vey welts detection ... based upon known phenomena 
or els e e e 
f Dongan Spec. 376928 — Secondory 5000 volts of the expansion and contraction of metals; it 
Complete maximum in steps of 200 volts 


includes regulatory media that harness temper- 
Information Dongan Spec. 3#7692C — Secondary 7500 volts 


maximum in steps of 200 volts 


DONGAN ELECTRIC MFG. COMPANY 


2979 
FRANKLIN 


atures to industry’s bidding; and, it communi- 
cates silently and invisibly critical observations 
by the action of THERMOTECHNICS’ unique 
instrument, the THERMOSWITCH, and directs 
appropriate action. 












DETROIT 7, 





HAVE YOU LOOKED INTO THERMOTECHNICS? 
DO YOU KNOW WHAT IT CAN DO FOR YOU? 


To learn about THERMOTECHNICS, send for the 
latest brochure which will be mailed to you up- 





















‘auis Winkdédu-Nide : 


on request... of course, no obligation. Then fill 
out the information sheet which is enclosed 





with the brochure and submit the data to our 
THERMOTECHNIC Analysis Group which will be 
glad to make a THERMOTECHNIC analysis of 
your problem and submit the most effective 
application of THERMOSWITCHEs to your specific 





CERAMIC and PLASTICS 
| INSULATION 


Insulation parts fabricated from plastics. Thermoplastic and 
thermosetting materials with high dielectric strength. Con- 
formity to exact specifications. Consultant service available 
on highly specialized parts. 


requirements. 


Today, THERMOTECHNICS serves a thousand in- 


stries rath £ y j nt. 
MAGHINING © STAMPING © ASSEMBLIES dustries, from Aviation to X-ray equipmen 


THERMOTECHNICS can serve you, too. co- : 
nomically, efficiently, simply and acacia 


Specification — Ceramics and Plastics 


PLASTIC INSULATOR COMPANY 


111 Rock Avenue - Plainfield, N. J. 
Telephone — Plainfield 6-717] 








DONT GAMBLE with ae 
HAND OILING 


It’s a trust-to-luck method—too much oil or 
too little—it’s all guesswork. 

TRICO OILERS give that up-to-date appear- 
ance PLUS... 

@ Greater efficiency @ Lower maintenance costs ee ee : 

@ Increased output @ Increased prestige MM Be tc 7 ee Sa 
@ Longer bearing life@ Greater sales appeal THERMOSWITCHES 


MODERNIZE WITH FOR COMPLETE TEMPERATURE CONTROL 


TRICO OILERS 51 Pleasant Street, Ashland, Massachusetts 
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You can’t find a better asbestos covered wire than BESTO-WIRE 
because BESTO-WIRE is Asbestos Wire at its Best! 
R. |. INSULATED WIRE CO. 


50 Burnham Avenue 
CRANSTON, RHODE ISLAND 


pasBESTOS Wr» 


Copper, Nickel or Monel Conductors Representatives 


Approved by Underwriters’ Laboratories, Inc. In Principal Cities 
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| 
Nee to ‘ | 

your exact | 

( specifications | | 

\\s" FIBRE 


al 
g DY 


of phenol and vulcanized fibre— 


Rapid, quality production of phenol 



















fibre and vulcanized fibre parts— PUNCHED 
either simple components or intricate STAMPED 
shapes to close tolerances—can be 

supplied to your exact specifications. SHAVED 


N.S. BAER DRILLED 


COMPANY | MILLED 
Craftemen in Fibve Fabiction \ TAPPED , 


7-11 MONTGOMERY STREET 4 ae 
HILLSIDE, NEW JERSEY ae 


Bakelite Bobbin 


| he CO is Cotton Interweave 


TRANSFORMERS 


To your specifications 


——— — = — — — 
—<x—_(—““ ——— = ae ae eee ee ee ee ee ee — _ 


| 
| 
| 
| 
For details, write for Bulletin 124 j 
| SAWED 
| 
| 
\ 





Form Wound 
Paper Section 
Acetate Bobbin 
Acetate Section 


CHECK THESE POINTS 


All Han-Kor Commutators are 
guaranteed in regard to the 
points listed below — 


V Bars will not loosen. 


V Maximum resistance to voltage and 
spin tests. 


e E CT R y C G 1) V Mica binding completely baked out. 
a. E Way 0 i 2 V Segment and dovetail design insure 
permanent, tight assembly. 


93 MAIN ST. WINSTED, CONN. V Maximum bar hardness. 


V Minimum bar skew. 





Write for Catalog 


SWITC re ES | HAN-KOR SALES CO., INC. 


1847 W. Bethune, Detroit 6, Mich. 


SorRENG Phone TRinity 1-4640 


MOMENTARY CONTACT 
PUSH PULL  £ 
ROTARY SELECTOR y, 
IGNITION INTERRUPTER ae nm N - ive a | BY 
DOOR SWITCHES 4 

4 


ARE ENGINEERED TO MEET 
YOUR REQUIREMENTS 


inthaenliaas ainuaan YW WY V0. | 


1905-1909 CLYBOURN AVENUE 
CHICAGO 14, ILLINOIS 
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The Wagner type RA repulsion-start 
induction motor is indeed worthy of 
its reputation as the “general-purpose 
motor” of the single-phase motor 
field. Its electrical characteristics 
combine the best features of two types 
of motors: the repulsion motor dur- 
ing the starting period, and the 
induction motor while running at 
rated operating speeds. 


As a repulsion motor, the Wagner 
type RA motor has a high starting- 
torque that enables it to start high- 
inertia loads and accelerate them 
smoothly. At the same time it requires 
the lowest starting-current of any type 
of single-phase motor, and is therefore 
the least likely to cause light flicker. 


As an induction motor, the Wagner 


type RA motor has a fairly constant 
and high operating-speed at all oper- 
ating loads, and a flat efficiency curve 
over a wide operating range. 


This versatile motor is not only ex- 
ceptionally suited for use on practi- 
cally every type of motor-driven appli- 
ance and machine normally utilizing 
single-phase current, but is also the 
only choice for a wide variety of appli- 
cations because of its low upkeep 
cost, minimum servicing, freedom 
from vibration and noise, and years 
of reliable service. 


For complete information, write for 
Bulletin MU-185, and address your 
request to Wagner Electric Corpor- 
ation, 6454 Plymouth Avenue, St. 
Louis 14, Mo. 


Other WAGNER PRODUCTS for Industry: « AIR BRAKES « BRAKE LINING « ELECTRIC MOTORS « HYDRAULIC 
BRAKES « INDUSTRIAL BRAKES e INDUSTRIAL BRAKE CONTROLS e NoRol e TACHOGRAPH e TRANSFORMERS 


Consult Wagner Engineers on all Electric Motor Problems 
4 


| , a M46-2 


Sales and Service Branches: ATLANTA 3 + BALTIMORE 18 + BOSTON 15 + BUFFALO 8 +- CHICAGO 16 
CINCINNATI 10 - CLEVELAND 15 - DALLAS 1 - DENVER 2 - DETROIT 2 - HOUSTON 2 + INDIANAPOLIS 4 
KANSAS CITY 8 - LOS ANGELES 15 - MEMPHIS 3 - MILWAUKEE 2 - MINNEAPOLIS 4 « NEW YORK 7 
OMAHA 2 + PHILADELPHIA 8 - PITTSBURGH 13 - PORTLAND 9 « ST. LOUIS 3 + SALT LAKE CITY } 
SAN FRANCISCO 3 + SEATTLE 4 +» SYRACUSE 2 - TULSA 3 - WASHINGTON 5 
n Canada: WAGNER ELECTRIC AT LEASIDE, ONTARIO 


» available at 350 Wagner-owned and contract repair shops 


ELECTRICAL MANUFACTURING 











Conductive ty 
equipment. 
Size 3” x 1” x %”. Adaptable to narrow 
or wide range coarse adjustments, within 100° F. and 600° F. 
Carriers 1500 Watts A.C. 
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“TWISTING” A WAY 





INTO TIGHT PLACES 






Mechanisms used to actuate war 
resources of springmaking science in 
spaces. In the case of large springs, the 
yet maintaining the same load resisting 
ful choice of material as well as shape 


equipment had often taxed the full 
crowding spring action into small 
need for reducing total weight 
characteristics involved care- 
of spring. While from a spring-life 


standpoint such crowding should be minimized, Gibson engineering skill has time 


after time built rugged, precision springs to meet just these severe condi- 





tions. No matter where or how your spring must work, it pays to have at 
your service, the all-round experience of Gibson spring engineers. 


The WILLIAM D. GIBSON CO. 


DIVISION OF ASSOCIATED SPRING CORP. 


1800 Clybourn Avenue, Chicago 14, Illinois 



















ATTENTION 
DESIGN & DEVELOPMENT ENGINEERS 


We are offering permanent positions to top 
grade design and development engineers who 
wish to join a well established, fast growing 
mid-west organization. 


Unusual opportunity for men who possess 
adequate educational background and proven 
experience in the following: small motors— 


optics—motion picture equipment and house- 
hold appliances (mechanical & electrical). 


Positions must appeal to men who seek to 
create new and better products. Remunera- 
tion commensurate with ability. 


Write full particulars. Box B-88. 





‘THERMOSTAT 


, sensitive heat control for electric appliances and 
msistent, dependable. Entirely enclosed. 
fine adjustments 


Write for descriptive bulletin. 


GENERAL THERMOSTAT CORP. 1039 Webster Ave., New York 56, N.Y. 





give your coil bases these 
superiorities: 


More turns in same space— 
less space for same wire— 
minimum coil size—#o insu- 
lating strip required—-spiral- 
wound for greater strength— 
SUPER-INSULATION. 


Round, Square, Rectangular 
PRECISION PAPER TUBE CO. 


ALSO DIELECTRIC PAPER TUBES 


Ask for Sample 





2035 W. CHARLESTON CHICAGO 47. ILLINOIS 








25 YEARS OF TUNGSTEN ‘‘KNOW-HOW” 
lle ; SHAPES oF ‘ 


LAMINATED * 
PLASTIC? 


WLL BET YOU'RE 
JUST THE FOLKS 
MY BOSS IS LOOKING FOR! 


i 3 
ie } Ce 
oe 
ea 


WE SURELY ARE: We make SHAPES exclu- 
sively... short or long runs —all kinds, 
colors, sizes—with all the strength, dielec- 
tric qualities, light weight and machin- 
ability of laminated sheets, rods and tubes. 


Andover Kent 


YOUR BEST SOURCE FOR 


FOR Exacting 4 LP 


MTEL Cl? ge a an Practices 


in SHAPES laminated from resins and fabrics (glass, synthetic or cotton) 
to exacting needs of America’s leading industrial engineers. Tell us 
your shape requirements. We probably can submit samples similar to 


Strate] Aes your needs. Write to Andover Kent, New Brunswick, N. J. — TODAY! 





and Close Tolerance Discs 





“Cleve-Tung’’ tungsten contacts a NEW! 
for ignition and other electrical STACO RELAYS 
applications are made from high- 
est purity ores. Processing is con- 1. Ball Bearing Pivot, 2. High Sensitivity, 3. High Contact 


Pressure, 4. High Speed Operation, 5. Variety of Contact 
trolled by microscopic and spec- Combinations, 6. Coil Resistance to Order, 7. Delayed Opera- 


@ STACO MODEL TBB COMMUNICATION RELAY FEATURES: 


- : : tion and Release, 8. impregnated Coils, 9. Single Hole Mount. 
troscopic analyses. Uniformity and @ NEW CATALOG SHEET ON STACO RELAYS, FORM #945 


control of grain size ‘are insured NOW AVAILABLE. 
by these methods. ‘‘Cleve-Tung”’ ne = Se ee 
contacts represent over 25 years STANDARD ELECTRICAL PRODUCTS CO. 
ry mW la 401 LINDEN AVENUE DAYTON 3, OHIO 
of ‘“‘know-how’’. We specialize in 
manufacture of discs requiring 
very close tolerances and parallel AAORARAAMLAM LA 


faces. You may have plain, pol- = = 
ished, or radius-ground contacts = TERMIN A Gier ttectric Wire Electric Wires 2 


to fit your individual specifications. 
SMALL METAL STAMPINGS 


* . . : 
In accordance with Customer’s Prints 


Ask for Bulletin ‘‘M’’ 


ACCURACY @ YRECISION # REASONABLE CHARGES 


Modern Equipment and Factory 
NO SCREW MACHINE PARTS 


PATTON-MacGUYER COMPANY 


17 Virginia Avenue, Providence 5, R. I. 


| 


CLEVELAND TUNGSTEN, INC. 


ree aoe es: . CLEVELAND, OHIO 


OMEN 


BB nm 
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For a view of the widel 
varying kinds of war prod- 
ucts we’ve been turning 
out...and for peacetime 
ideas they may start... 
write for free copy of 
photo-story. 
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“The Metal Men of Manitowoc” have won 
distinction for the production of thousands 
of items for scores of industries. This ex- 
perience was materially broadened by the 
fabrication of over 400 war items—many of 


them highly complex. Our designers, engi- 


neers, chemists, metallurgists and craftsmen 
are equipped with complete facilities for 
aluminum and stainless steel fabrication. 


@Four Large Fabricating Plants 

@ Spacious Aluminum Rolling 
Mill 

@ Complete Machine Shop and 
Die-Making Facilities 

@ Wide Range of Stamping 
Presses 

@ Annealing Ovens 

@ Heat Treating Equipment 

@ Welding—Gas and Electric 

@ Complete Finishing Facilities 


CONTRACT, AUTOMOTIVE AND AVIATION DIVISIONS 





DOUBLE SENSITIVITY 
D.C. VOLT RANGES 


0-1.25-5-25-125-500-2500 Volts, at 20,000 
ohms per volt for greater accuracy on 
Television and other high resistance 
D.C. circuits. 


0-2.5-10-50-250-1000-5000 Volts, at 10,000 
ohms per volt. 

A.C. VOLT RANGES 

0-2.5-10-50-250-1000-5000 Volts, at 10,000 
ohms per volt. 

OHM—MEGOHMS 


0-400 ohms (60 ohms center scale) 
0-50,000 ohms (300 ohms center scale) 
0-10 megohms (60,000 ohms center scale) 


DIRECT READING OUTPUT LEVEL 
DECIBEL RANGES 


—30 to +3, +15, +29, +43, +455, +69 
DB 


TEMPERATURE COMPENSATED CIRCUIT 
FOR ALL CURRENT RANGES D.C. MICRO- 


Long Scale, Wide Range Volt-Ohm-Milliammeter 


D.C. MILLIAMPERES 
0-1-10-100-1000 Milliamperes, at 250 M.V. 


D.C. AMPERES 
0-10 Amperes, at 250 M.V. 


OUTPUT READINGS 

Condenser in series with A.C. Volts for 
output readings. 

ATTRACTIVE COMPACT CASE 


Size: 22°" x 5'%2"'. A readily portable, 
completely insulated, black, molded case, 
with strap handle. A suitable black, leather 
carrying case (No. 629) also available, with 
strap handle. 


LONG 5” SCALE ARC 


For greater reading accuracy on the Triplett 
RED DOT Lifetime Guaranteed meter. 


SIMPLIFIED SWITCHING CIRCUIT 


AMPERES 
0-50 Microamperes, at 250 M.V. 


Greater Ease in changing ranges. 


Write for descriptive folder\giving full technical details. 








Wanted—A Product or a Business 


A leading precision tool manufacturer with a national sales 
and service organization wants to acquire the manufacturing 
and selling rights for one or more products having potentially 
large unit sales to a broad industrial market or the consuming 
public. The product should be rapidly perishable, or it may be 
durable although requiring and utilizing a replaceable perish- 
able accessory (obvious examples, a razor with a perishable 
blade or a tapping machine using perishable taps). 

Serious consideration will be given to the purchase of the 
business and factory if necessary to secure such products. 

This is an unusual opportunity for an inventor, or manufac- 
turer who desires to avoid today’s operation problems. 


Box B-87 Electrical Manufacturing 
1250 Sixth Ave., New York 20, N. Y. 


ANOTHER 
SPECIAL BY 
PROGRESSIVE 


IDENTIFICATION TAGS 

OF EVERY DESCRIPTION 
For atasttiying Wires, Cables, Parts, Assemblies, etc. Embossed or 
Stemped Marki: red 


ings, as desired. Consecutively numbered a 
specialty. Blank tags for customers who prefer to do their own marking. 


Write for Free Samples and Prices 


NATIONAL BAND & TAG CO. 


DEPT. 9-204 NEWPORT, KENTUCKY 


Sine bare weee, CO. 
The PROGRESSIVE MES — 


44 NORWOOD ST: 


ELECTRICAL MANUFACTURING 
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Your plastic problems deserve the undi- 
vided attention of this group of expert 
technicians — young, alert, qualified by 
training and experience to give you intelli- 
gent counsel and service to fit your com- 
pany’s needs. On a scientific frontier 
expanding as rapidly as the plastic world, 
nothing less than the finest training in engi- 
neering, design and the chemistry of the 
complex compounds involved will do. No 
other type of counsel and service measures 
up to the ideals and policies of the Stand- 
ard Molding Corporation of Dayton. 
Thermo-plastics are our business. Our 
technicians are qualified to bring you 
America’s finest plastic products at the 
lowest price compatible with quality pro- 
duction. We do not hesitate to reject any 
application of plastics which is beyond 


Branches: 


© Here are expert 


custom injection molders 
EAGER TO HELP YOU 
ON PLASTICS 


present practical limitations of tempera- 
ture, solvent resistance, load-carrying abil- 
ity, or other technical limitation. 

To give you the full measure of service 
our standards demand, we maintain con- 
stant contact with the finest research facil- 
ities in the country —our raw material 
suppliers. Our own new and expanded 
facilities are your assurance of a custom 
molded plastic product made right. 

We invite an opportunity to discuss your 


plastics problems without obligation. 


NEW YORK —R. S. Christie Co., 175 Fifth Ave., Tele. Gramercy 7-8929 


CHATTANOOGA — Standard Molding Corp., P.O. Box 350, Tele. 62101 


STANDARD 
“Gon, 


Dayton 1, Ohio 






G MOLDING 


1517 East Third St. 


Telephone: HEmlock 8307 








Above is the assembled heat- 
ing element which runs the 
entire length of the radiator. 
Long life and dependable 
performance is assured by 
AlSiMag insulation. - 


At the right are the 
AlSiMag parts. Dimen- 
sional accuracy and uni- 
formity contribute to ease 
of assembly. 


Aisimag is master of power and heat. 
This inorganic material cannot char. It withstands constant 
temperatures of 1800° F. AlSiMag is highly resistant to ther- 
mal shock. 


AlSiMag insulators possess high mechanical strength and 
permanent rigidity. They do not distort with loading, nor cold- 
flow with time. They are non-corrodible. AlSiMag parts find 
wide acclaim among appliance manufacturers because of their 
durability and uniformity. 

Our specialized knowledge of insulator materials and designs 
has proved valuable to many leading manufacturers of elec- 
trical appliances. Put this KNOW HOW, gained from 43 years 
experience, to work for you. 


AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 


43RD YEAR OF CERAMIC LEADERSHIP 


OF THE 
NEW ELECTRESTEEM 
PORTABLE RADIATO} 


Courtesy Electric Steam Radiator Corporation, Detroit, Michigan 


: 


CERAMIC INSULATORS 


High Mechanical Strength 
Permanent Rigidity 

Heat Resistant 

Resistant to Thermal Shock 
Will Not Absorb Moisture 


Non-Corrodible 


ALCO has been awarded for the fifth 
time the Army-Navy“*E" Award for 
continued exce encein quantity and 
quality of essential war production, 





Their Remarkable pesdem from Vibra- . 
eettion Contributes to Greater Accuracy 


‘Century Motors for machine tools are built to match 
the precision of the machines they drive. 


They are accurately constructed with plenty of 
material where necessary to maintain rigidity — 
well balanced mechanically and electrically. 





Century’s wide range of types and sizes 
of motors from 1/20 to 600 horsepower en- 
ables you to match a Century Motor to your 
machine. 


Century Motors may be a vital factor in 
producing a better product at a lower cost 
— Specify Century. 


CENTURY ELECTRIC CO. - 1806 Pine Street + St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities CE-482 
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NICKELOID 


METALS 


(Pre-Plated) 


The buyer. will choose your 


product for its utility, but he 
will buy yours in preference to 
another if you dress it up at 
tractively. Nickeloid Metals are 
metals that MERCHANDISE! 


, 


Ts 


WORERLILT 
Kt ye 
aa las 


* Nickeloid Metals (NM) offer you many advantages that 
you cannot afford to overlook in your product design: 


1. Functional Beauty 

2. A durable, corrosion-resistant finish 
3. A metal easily fabricated 
4 


- Available in continuous coils, 


for fast, 
fabrication 


automatic 


5. Basic economy through the elimination of finishing 
operations — saves time and labor. 


To intelligently consider these metals, you will need samples 
and additional information. Let one of our sales engineers 
give you the full facts about NM. 


% 
2 
Z 
NICKELOID 


AMERICAN 
NICKELOID 
COMPANY 


Established 1898 - 
PERU, ILLINOIS 


iS 
<= 
a 
ce 


Evcctxe - plated TO ALL COMMON Base METALS 


ALSO LACQUERED COLORS 
° SHEETS AND COILS » 
%. 


a 
a 
a 
w 
Ss 
NICKEL > CHROMIUM BRASS - COPPER - ZINC % 
+ 
C 


Ss? g 
AND iarcts* 
314 


| NWO TOOL COSTS 


ON SMALL ORDERS 


If you use flat springs, clips, or wire forms, 

not too complex, in relatively smal! quantities 

— HERE'S GOOD NEWS! We have set up 

a special “small job’’ department to give you 

fast service on such orders, up to 5000 pieces, 

and DO IT WITHOUT TOOL COSTS! Specially designed 

“universal” jigs and fixtures enable us to save you both 

time and money by eliminating elaborate tools and dies for 
short runs. Take advantage of this offer NOW! 


We are also well equipped, of course, to produce coil 
or flat springs of any type, as well as stampings, clips, and 
wire forms in large production quantities. \When it comes 
to accuracy and precision, Reliable is TOPS — and we have 
the materials and facilities for quick delivery. 


Complete Catalog on Request. 


Sic 


ne: SUR OR , , 
. fe 3 


THE RELIABLE SPRING & WIRE FORMS CO. 


3167 Fulton Rd. Cleveland 9, Ohio 


Representatives in Principal Cities 


YOU CAN RELY ON UPR EEE EEE 


Seca abode 
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OTH 
“OWG! 


A smooth riding 
brush is usually 
a long lasting 
one—we make 


all our grades 
“smooth riding.” 





CARBON BRUSHES H 


MORGANITE BRUSH COMPANY, INC., LONG ISLAND CITY 1,N. Y. 


1629 Telegraph Ave. 453 So. Spring St. 343 So. Dearborn St. 
Oakland 12, Cal. Los Angeles 13, Cal. Room 802, 
Tel. Glencourt 5838 Tel. MUtud! 3824 Chicago 4, Ill. 
Tel. WEbster 4936 





BURNLEY 


THE ORIGINAL 


A FAVORITE 
FOR 45 YEARS 
& 

MAKES SOLDER FLOW 

otarcelind’” Laberetesten QUICK AND FAST 


Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, _, PENNSYLVAN A, 
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ILSCO 
ELECTRICAL 
CONNECTORS 
No, we don’t ship 
ILSCO CONNECTORS in 
fancy jewel cases. Nor 
do we make them from 
, castings which are 
; heavy, costly and of 
' poor conductivity when 
' compored to the pure 
99.99% electrolytic 
copper of 100% con- 
ductivity used in all 
ILSCO CONNECTORS. 
Remember — it 
isn’t weight that 
counts... it’s 
Conductivity! 


a" | giants 


ILSCOPper Tube & 460 W. 34th ST. NEW YORK 1,N.Y 
CINCINNATI, OHIO ESTABLISHED 1893 


JANUARY 1946 


AND CONTACT MATERIALS 


Our. specialization in the precious metals covers a period of almost three 
quarters of a century and the amount of experience and skill acquired has given 
us a “know how” that can be attained by no other means. 

When you use Baker contacts and contact materials, for any typeof duty, either 
light, heavy or in between, you may always feel confident that they have been 
made to a rigid standard, supervised by competent scientific and practical men. 
LIGHT ASSEMBLIES: We are ready at all times to undertake sub-contracting 
for light assemblies and sub-assemblies for the electrical, electronic, refrig- 
eration, heating and: other industries and to make small instruments and 
instrument parts to specifications. 


BAKER & CO., INC. 


113 ASTOR ST., NEWARK 5, N. J. 
NEW YORK SAN FRANCISCO | CHICAGO af 





STANDARDIZED 


MATERIALS HANDLING 
EQUIPMENT 


LOAD-CARRIERS 


SEND FOR LOAD-CARRIER ov ® reactors and paper aan 


a te Le NEUTRELEC is uniform in its ability to resist the flow of electricity, 


Entirely free from weak spots, pin holes or imperfections. Perfect for 
squore, rectangular or round tubes. Write fos complete information. 


Standardized Load - Carriers, 

equipped with deep stake pock- 

ets at each corner make possible 

the complete conversion of the 

truck by the addition of stand- : * 

ard accessories. Custom built “&§ ¢s eae ; ap 

trucks are also available in stain- Pas ; @ s i METAL SPECIALTIES 

less steel, aluminum and Monel ; 

Metal. & . ‘ y Modern plant equipped to 
, : produce accurate work in 

all metals. 


Send your specifications to 
us for prompt estimates 
without obligation. 


NYVIGMCae ThA | eee By LINDEN & CO. Ine 


& 70-82 Baker Street 
84 GARVEY ST., EVERETT 49, MASS. . Providence, Rhode Island 
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Experts in tailoring springs and wire forms to do 


specific jobs . . . selecting the right wire . . . pro- 
viding the exact coiling, tensile strength and mi- 
crometer clearances to assure dependable, long-life 
performance. That’s what Cuyahoga’s modern pro- 
duction facilities and spring and wire form know- 


how mean to industry. 


CUYAHOGA SPRING CO. 


=[w—_ 
WY 


10270 BEREA ROAD 


CLEVELAND, OHIO 


SKILLED AND TOOLED FOR PRECISION MOLDING 
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Custom Molded Plastics engineered by Midwest, consist- 
ently measure up to exacting specifications and require- 
ments. Address your inquiries to MMM, confident that you 
















are consulting an organization skilled and experienced in 


precision techniques for the production of plastics. 


AND MANUFACTURING COMPANY 
333 NORTH WHIPPLE STREET * CHICAGO 12 
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REGULAR CLEANING is the secret of dependable watch 
performance. Up-to-date watch repair-men clean watch 
parts mechanically in a specially built machine that swirls 
them around in the cleaning fluid. And then transfers — 


them to his jeweler’s lathe for necessary repairs. The 








movement of machines is operated by EMC Fractional 
H.P. Motors, precision-built to perform their work at : 


exactly the right speed. 





Every EMC Motor is a “Special” 


There is-no such thing as a standard or stock model of 
an EMC Fractional H.P. Motor. Each one is specially 
And 


these special designed EMC units have enabled many 


built to the customer’s individual specifications. 


| diversified industries to build an improved product that 









has increased their volume and profits. 





Your inquiries regarding your Fractional H.P. Motor 











requirements will be given our close and prompt attention. 


. - —_ : 
K > ELECTRIC MOTOR CORPORATION 
Division of Howard Aircraft Corporation : 


Racine, Wisconsin 





$ FOR ALL INDUSTpy 





| R 
CUSTon.guy raactionAL WP. MOTD 
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SOCKET 


One-piece 
spring blade 
Solid silver 
contacts 
Sturdy molded 
phenolic base 
Deep-sided 
phenolic cover 
Stainless steel 
actuating pin 


- Action 


...wherever accurate, positive make and The ideal miniature socket for 
break of electric circuits is vital. For indus- 

trial applications, the Type M Mu-Switch RAILWAY - AIRCRAFT 
bears Underwriters’ Laboratories’ listings 

up to 15 amperes 125 volts a-c and 4 HP AUTOMOTIVE 

to 460 volts a-c. For aircraft applications, . . 
the Type A Mu-Switch has AAF rating of and other commercial radio 
25 amperes, non-inductive, at 28 volts d-c. . ‘ 

For d-c service, Mu-Switches with mag- and electronics equipment 


netic blow-out handle over 2 kilowatts. 


MU-SWITCH CORPORATION, INC. Now available for commercial use — the 


CANTON, MASSACHUSETTS famous Eby miniature tube socket, the only 


Detailed -data on socket meeting specification JAN-S-28 for 
Mu-Switches in all military aircraft use. 


eee Developed to meet the most rigorous serv- 


tuators, and in met- ice conditions of constant vibration and 
al cases—are given shock, the peace-time applications of this 


in the new Mu- socket are readily apparent. 


ene. The use of the Eby miniature tube socket 


ACTUM, SIZE <—™ with special beryllium copper contacts as- 
- sures minimum tube breakage and maximum 
uninterrupted operation of equipment. 
Can be supplied with shock shield and 
protective cover or saddle type. 
(Also available with phosphor bronze con- 


MU-SWITCH CORPORATION, INC., CANTON, MASS. . 4 
tacts for home radio receivers.) 


Please send my copy of the new Mu-Manual. 
We use switches for a 


Name Write today for 
Company Samples and Prices 
of the Eby Vibration- 
proof, shock - proof 
miniature tube 


socket. INCORPORATED 
18 W. CHELTEN AVE. 
PHILA. 44, PENNA. 





Street & No. 
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GROPING GETS A BIG LAUGH-- 


(AT A PARTY) 

















— but as a method of choosing springs it can be 
little short of TRAGIC! 


Deciding suddenly that a product “needs some springs” in- 
stead of engineering them into it in the beginning is too much 
like pinning the tail on the donkey! Usually being extremely | 
functional, springs are too important to be an afterthought. 

.When they go bad, they prejudice the entire design, and the 

user remembers to skip that name when buying again. 


Don’t grope or guess. Buy springs on a scientific test basis. 
Make sure they are “tailored” to the job to be handled. Then— | 
and only then—incorporate them into your product. 


IF IN ANY DOUBT, DESCRIBE THE FUNCTIONS AND WE’LL RECOMMEND THE SPRINGS 








Peck SPRINGS & SCREW MACHINE PRODUCTS 











HIGHEST QUALITY 
FOR 47 YEARS 


Kester engineers will gladly 
assist you in working out any 
flux or solder problem. Write 
fully, without obligation. 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago 39, illinois 
Eastern Plant: Newark, N.J. Canadian Plant: Brantford, Ont. 


Oda9 178 
| SOLDERING | 


PLUS INTRICATE DESIGN 





This insulator, with its intricate design of counter-sinkings, 





SOLDERLESS 
& SOLDERING 


bosses and holes is a typical example of Universal crafts- 
manship in porcelain. It is designed and manufactured to 
close specifications. Its sturdy strength will withstand shock 
and strain. Its high dielectric factor resists arcing and high 
voltage. It-is unaffected by heat, cold, fumes, moisture and 
most acids. It will not carbonize nor corrode through long years 
of service. To secure these qualities for your product, have a 
Universal engineer consult with you. No obligation, just write. 


















SQUARE OR ROUND 
END... ALL TYPES 


TR TO ME UNIVERSAL ciay prooucrs co 


| el 
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| HIGH INSULATION VALUE 
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BANTAM, CONNECTICUT 








STREAMLINED 
INTEGRAL MOTORS 





Type P-2 or 3 Phase, 60 cycle 

Voltages—110, 220, 440 and 550 

Squirrel Cage Rotor, dynamically balanced 

Normal torque; Constant speed; Ball bearing; Fully enclosed; 


. Fit, finish, design, density and color... eae. eee 
e are five vital factors in every specifi ieinwtte ent eee eee 
e — cation. Tested materials, precision tooling 34-1 and 1% HP at 1150 RPM 
* and rigid inspection at Industrial give 1-1% and 2 HP at 1750 RPM 
* you these factors in every unit. Result... 1-1%2 and 2 HP at 3500 RPM 


a high level of uniformity for mass produc- Same sizes 50 cycle at 5/6 of above speeds. Odd voltages and 
cycles available. Shaft length and lead outlet to suit. A quiet 


running motor with minimum vibration. 


ca 
“ tion. Here is quality control you can count 


« on in setting up standard assembly methods | 
e and increased schedules. For compression | p> CORIO MOTORS INCLUDE 
molded plastics engineered to boost your “se Gpoded Pole to 1/30, HP 


production. call on Industrial. Write today. ae Re oO heer Generators 


Polyphase to 2 HP to 500 watts 
Aircraft Motors High to Low Voltage D.C. 


STRIAL Shell Type to 7% HP Dynamotors up to 300 watts 
NDUS 


What is your problem? 


Shw.cwieserss, | THE OHIO ELECTRIC MFC. CO. 


o 47, ilinois 5905 Maurice Avenue Cleveland 4, Ohio 


; South Bend Representative: SR 
weger Sales & Engineering Co., 


O. Box 419, South Bend, Ind. 
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NUMBER ONE OF A SERIES 
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We designed our famous Blue Ribbon Resistor in 1939. It was 
the first flat or strip resistor in the field. Now there. are others of 
similar type, but our Blue Ribbon still leads the field and still 
holds first place which its name signifies. It is compact, tough, and 
its remarkable performance offers you far more than just higher 
wattage ratings for unit space required. And our other resistors 
and rheostats offer you exclusive advantages also. 


HARDWICK, HINDLE, INC. RHEOSTAJS and RESISTORS 





DIVISION OF 
THE NATIONAL LOCK WASHER COMPANY 
NEWARK 5, N. J. ESTABLISHED 1686 U. S. A, 





DC means SC... Selenium Coutrel 
and Selenium Conversion for the 


DYKEM STEEL BLUE practical and profitable performance 


STOPS planned by top flight design engi- 
LOSSES 


making dies 
& templates 








neers. Selenium provides maximum 
efficiency...unlimited life...negative 
temperature coefficient ...and other 


characteristics needed to solve -to- 
simply brush on right 
oS Se morrow’s electronic problems. That's 





few piontee: —. 
dark blue backgroun . ; 
aches the scribed layout lines show up in sharp relief, and at the why DC means SC. 
same time prevents metal glare. Increases efficiency and accuracy. | ' 

Write for full information | 


THE DYKEM COMPANY, 2303-F North 11th St., St. Louis 6, Mo. | : 
In Canada: 444 Pacific Ave., Toronto, Ont. SEND FOR BULLETIN 





SELENIUM CORPORATION 
Via ake 








of most carefully built Gootrtens equipment needs (4 


support of dependable Washers 


Should be in your file. Wri 


Tae wa dD He 


21S West Grand Ave. Chicago 10, Illinois 


mation. IN CANADA: BURLEC LTD., TORONTO 13, ONTARIO, CANADA 








Positive locking action . . . compensation for | eg 
expansion and contraction . . . full gripping 
area . . . these and other factors are engineered ‘ 
) in Quadriga for electrical manufacture. Seosawvw>—a>—a>==== 1719 WEST PICO BOULEVARD 
* 
we QUADRIGA Quality WASHERS UL StS brat IT 
Oo H 
See EXACTLY TO YOUR SPECIFICATIONS. Any washer material. bs 
‘ i ’ 0 r, nishing, Tension, ss : 
- Cupped wy Drawn, Friction, ots. Ales wire terminals. SMALL EXPORT DIVISION: FRAZAR & HANSEN 
é METAL STAMPLINGS, Any Design. Immediate attention, prompt T) ree ree asweuel 
delivery of any quantity, small or large. 4 
7 QUADRIGA BOOKLET FREE. Pestearegin, and valuable infor- 
5 e 
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a NESS Ts TO YOUR INSTRUMENT i 

PROBLEMS : 
; Mahe i ad | 7 | Y Wl, own 
a yet 100 —_ ; o 2 


OISTUREPROOF 


D.C. 
MILLIAMPERES 


eves 


FEATURES 


. Bakelite Resinoid Ends. 
Lead wire cannot pull 
out, even under hot 
conditions. 

. Non-Inductive 

. Excellent Tompercture 


. Very high leckoge te- Burlington Panel Instruments are designed 


sistanc 


a Pover-Fester ey and built to give dependable service with 


to .25 
From 150 volts to 600 guaranteed accuracy. They are available in 


i Mg PSN for 
me humidity opere- a complete line of AC or DC Ammeters, Volt- 
ats fs 
umidity operation. ili i ‘ 
ae meters, Milliammeters, and Microammeters. 
on Request. 


BUY EXTRA WAR BONDS The wide selection of sizes and case styles 
‘TIL THE WAR IS OVER. 
Paw 9 offer instruments that are ideal for your 


particular application. 


Write today for full details—our en- 
gineers will recommend the precision Bur- 
lington Instruments required to solve your 
instrument problems. 


BURLINGTON INSTRUMENT CO. 


es Fourth St., BURLINGTON, IOWA 


PANEL INSTRUMENTS © VOLTAGE REG 
ULATORS © AUTOMATIC SYNCHRO- 
APACITORS FOR rR NIZERS © FREQUENCY REGULATORS 
34 HUBERT STREET NEW YORK yo = 
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“ANOTHER LINDSTROM PRODUCT” 












Rotor assemblies, consisting of lamina- that has made Lindstrom motor and 
tions blanked out on our specially transformer laminations so popular is 
designed dies, and held firmly in place attributable to the fact that we make 
on the shaft with the Lindstrom pat- our own intricate dies 


ented washer. They come to you and tools to rigid specifi- 





complete—ready for cations. 


winding—no staking or = ane 
. In addition to laminations 
notching necessary. ; 
we make copper segments 


The high standard of workmanship for commutators; also brushholders. 


SEND US SAMPLES OR BLUEPRINTS FOR ESTIMATES 


Turn your lamination troubles over to 


THE LINDSTROM CO. 


BRIDGEPORT 5, CONN. 


Illustrations showing two types of lamina- 
€ tion dies made in our own shop — the i” 
LINDSTROM way 






















LOUTHAN SX-1 ——_ HERMETIC SEALED TRANSFORMERS | 


STEATITE LOW LOSS INSULATION | @ type for every requirement 





% For RADIO Communication Use. 


% HIGH DIELECTRIC . . . Rugged, Dense, 
Impervious to Moisture. 
%& Precision Made . . . Any Size, Any Shape. 





The LOUTHAN MANUFACTURING CO. 


“Ceramic Specialists Since 1902” 
EAST LIVERPOOL, OHIO, U. S. A. 


For Impregnating 
Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 
For Sealing 
Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 
For Dipping 


Coils, Transformers, Condensers. 


For Potting 
Radio Transformers, Light Units, 


Loading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals for specific applications. Samples furnished on request. 


BIWAX CORPORATION 
3445 Howard St. SKOKIE, ILL. |) . 180 VARICK STREET NEW YORK 43, N.Y. 


| 
| rors oision 13 e451 som stmttT mew vomn i6.8 ¥ cant aman | 
| 
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for your application...war or post war 
























CHACE 


aqui 


. BIMETAL 


g 
SILICONE 
Products 


Now, for the first time, an electrical insulation 
is available that is truly high-temperature- 
resistant, while still retaining excellent elec- 
trical properties, flexibility and high mechan- 
ical strength, 


It is based on the newly developed Silicone 
resins and is known as Varglas-Silicone elec- 
trical insulation. Varglas-Silicone products will 
meet the post-war demand for insulation which 
will remain completely flexible at temperatures 
as low as -85°F. or will remain stable at tem- 
peratures as high as 200° C. or more. 


Varglas-Silicone products have made possible a Each type of Chace bimetal offers 
or materially improved many items of wor a. . ¢ 
material. Our laboratories which have suc- specific advantages to the designer 
cessfully developed Varglas-Silicone sleeving ee of thermal responsive controls. 
have also been engaged in perfecting our | Es 
other products to assure you of the finest 
quality in any type of electrical sleeving or Ss gladly assist you in selecting the 
tubing, whether based on Fiberglas, cotton, 
rayon, nylon or extruded flexible plastics... z 
And we will be glad to quote on any special s actuating element of your tem- 
products based on your own requirements or Fs: perature responsive device. Chace 
ASTM specifications. ey 


Our engineering department will 


type bimetal best suited for, the 


bimetals are uniform and depend- 





a : able—always. 
VARFLEX Products include all types of sleeving and tubing 


... Fiberglas, cotton, or rayon impregnated or treated ‘x 

to your specifications or to ASTM and VTA standards. Re Sold in sheets, strips, shapes and 
SOC RENE meme : 
maximum low-temperature flexibility or high tempera- 
CMe) e)iteeh it ee cohen 


VISIT * 
ROME, NEW YORK 
—— wu HCE CO, 


| SUCCESSFUL SILICONE SLEEVING Mm | Thermostatic Bimetals and Special Alloys 
1608 BEARD AVE + DETROIT 9, MICH. 
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sub-assemblies to specifications. 





SHOCK PROOF pre akDOWN TESTERS 


Model 1!T-25 


FEATURES: 

@ Designed for accurate testing of apparatus at 
fixed voltages. 

@ High Reactance Power Transformer is burn-out 
proof. 


Neon Lamp permits accurate indication of ma- 
Model 1IT-306 terial under test. 


Heavy bakelite Shock-proof Test Handles with 
disappearing points. 


Eight point switch varies the secondary voltage. 
Input 115 Volts 60 Cycles, Rating 500 VA. 


PRICE NET $40.00 


FEATURES: 


Smooth variable voltages from 0 to 3000 or 0 to 6000 Volts A.C. 
Instantaneous trip Circuit Breaker indicates breakdown 

Heavy bakelite shockproof Test Handles with disappearing points 
Voltmeter indicates output voltages 0-3000 or 0- volts 

Heavy gauge steel cabinet, gray finish 

Input 115 Volts 60 Cycle—Rating 1 KVA 


PRICE NET $125.00 


INDUSTRIAL TRANSFORMER CORP. 
2540 BELMONT AVE. NEW YORK, N. Y. 








NEON Pitot Liguts 


EMBODY THESE IMPORTANT FEATURES: 


Penetrating orange-red glow . . . Long life . . . Low current 
consumption . . . Resistance to vibration and shock . . . Operate 
direct on high voltage circuits . . . Emit practically no heat- — 


These advantages of Neon Glow Lamps are enhanced by 





Every type expertly wound exactly to your specifications. 
Highest quality. Davis engineers are specialists in this 
field. 

2 Modern Plants—Over 30 Years Experience 


Bring your problem to us. Davis solution will not only 
improve your product, but save your money. Davis also 
makes Solenoids, Magnets, Kickers, Transformers, coil 
windings and assemblies for all electro magnetic require- 
ments. Prompt estimates, small or large quantities. Wire 
or write. 


DEAN W. DAVIS & CO., Inc. 


1006 First St., Kentland, Indiana 


Factories in Chicago and Kentland 
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“SIGNAL” Pilot Light Assemblies. We manufacture a complete 
line, featuring types fitted with Full-View Plastic Heads. Spe- 
ciclists in supplying completely assembled units, housing G.E. 
or Westinghouse Lamps. Send specifications for prompt esti- 
mates and suggestions . . . Write for Catalog. 


SIGNAL INDICATOR 


i 
ALI CULLUY 


BROADWAY NEW YORK 3, N. Y 





“Designed-in” 


Time Controls* &é 
can help sel] 


F d ee 
'ndustrig| machines 


an REPRESENTATIONS ”’ 


~ *. . . an outstanding design 
= ° ° ° 
tooffer increasing operating 
ae 
efficiency ...~ = — 


~ Every advertiser whose represen- 
Thousands of industrial ae : z ; 
chines and processks rely o tations afford reliable guidance to 
ATC Series 2800 Vernier- ‘ . : 
Set” Timers for congrolling purchasers assists in offsetting 
sequence and duration of : s 
viectrically actuated tencuons, the ill effects of the occasional 
fime cycles may be simply ’ : . 
set by merely turning a kilpb. misrepresentation as to quality 


12 dials range from 15 . ; 

to 60 hrs. each, with split and value of products which af- 
scale divisions of either 90, 5 a. 

120 or 240 parts. Large con- flicts advertising. 

tacts carry 25 amp. loads at PU 

110 V., A.C. Request Bulletin 

T-48 or see your Sweet's a There is a ready means of assur- 


ct Desi Fil ss . . . > 
Produ ign File ing validity of representations 


Adjus table y concerning products. ETL inde- 
SWITCH ACTION : pendent sustained determina- 


tions, when products and values 


Simple hand edjustment of 3 color. 

coded slides plus selection of a 
itions Zz termina’ — .¢ °_@e 

block nen cont esti Wa licity specialist and purchaser 

for different operating conditions. 

Chart shows possible arrangements. | that the products are worthy of 


are good, assure producer, pub- 


confidence. 


ee ELECTRICAL 
ATC offers the most complete line of standard Timers : T ESTI N G 


as well as a competent engineering staff for producing 


systems to meet special requirements. LA BO RATO = : ES 


Automatic Temperature Control Co. 
Logan St. & Germantown Ave., Phila. 44, Pa. 2 EAST END AVENUE AT 79th STREET 


NEW YORK 21, N. Y. 
Copy of brochure and pamphlet on valid 
certification supplied upon request. 


TIMERS ADD PRODUCTION AND PROFIT 
TO MACHINE AND PROCESS OPERATIONS 
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Better Appliances 


We are shipping some CORWICO 
products for civilian use, 

and hope that we shall 
soon be able to get 
more to the trade 


cornish 


WIRE COMPANY, 
15 Park Row, New York 7, New York 
















CARBON 


PRODUCTS 





A Dependable Source of Supply 


As basic manufacturers, we can 
supply all types and grades of 
carbon; we can mold, cut or 
machine this carbon to any prac- 
tical size or shape; and we can 
adapt it, generally, for any use 
to which carbon can be put. 





HELPFUL ENGINEERING 
AND DELIVERY SERVICE 


Standard sizes and grades of motor and generator 
brushes, contacts, welding electrodes, arc light carbons, 
etc., are carried in stock. 

The trademark “BBB” identifies carbon products of 
our manufacture; the symbol of a complete carbon 
service. 


Write us about your needs 


Becker Brothers Carbon Co. 


3450 So. 52nd Avenue, CICERO, ILLINOIS 
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for ALL of your Carbon needs 





































the PIN that LOCKS 


DRIV-LOK pins are solving more connect- 
ing, anchoring, fastening and pinning 
problems in industrial applications 
today because they meet exacting 
standards of safety and perform- 
ance, are easy to install 
and are available in any 
quantity for every standard 
requirement. 





Eight flutes 
cut along 
bodies of 
specified di- 
ameters have raised (over- 
size) edges which are 
slightly compressed when 
pin is driven into standard 
drilled hole. This defor- 
mity creates a steady, un- 
yielding, outward pressure 
of the flute edges against 
hole walls. Driv-Lok pins 
will not loosen under con- 
tinuous vibration or re- 
peated shock. 


DRIV-LOK PIN COMPANY 


563 W. Washington Blvd. Chicago 6, Ill. 









BY THE MAKERS OF 
RELIANCE ELECTRIC MOTORS 


i WITH THIS NEW, QUALITY BUILT, [OW COST 
a ELECTRIC SPEED INDICATOR! 


With reliable, continuous speed indications by this new Electric 
Speed Indicator to help you maintain proper production speeds, you 
can reap four big savings. Quantity of machine output is increased 
—quality of machine output is improved—machine troubles are 
detected before costly repairs become necessary—material waste 
is lowered. Accurate indications from 100 to 5000 rpm.—and spe- 
cial scales availabie. Only $50 complete—less in quantities of two 
or more. Mail coupon today! 
RELIANCE ELECTRIC & ENGINEERING CO. 
1054 Ivanhoe Road—Cleveland 10, Ohio 
CO Please ship Electric Speed Indicators at quantity price 
earned and bill the undersign . Check scale desired: [J 0 to 750 
rpm.; (1) 0 to 1500 r a 0 to 2000 rpm.; [J O to 2500 rpm.; 
(CJ 0 to 3000 rpm.; Co te to 4000 rpm.; [J 0 to $000 rpm. 
0 Please send circular 1268—containing information on special 
scales, prices and construction details. 





Company Name____ 
Your Nam 
SURG I tistics neal i abies 
caning taka dietetic csi I 
RELIANCE ELECTRIC & ENGINEERING COMPANY 


1054 IVANHOE ROAD CLEVELAND 10, OHIO 


Sates Offices tu Principal Cities 


Title or Dept. 











































When Electric Contacts 
MUST NOT FAIL... 


4 


Photo Courtesy Kellogg Switchboard and Supply Company 


The Choice of Experience is 


KESTER ‘cr: SOLDER 


Kester Rosin-Core Solder proved with room to spare 
that it could stand up under the rigors of war; it will 
serve equally well in the uses of peace! MHere’s why: 


Kester Rosin-Core Solder—the result of 47 years special- 
ized experience—is virtually mistake-proof in applica- 
tion. The flux, right in the core, is scientifically bal- 
anced with superior alloys to assure a quick, simple 
smooth job in one application. The solder bond is 
clean, tight and highly resistant to deterioration due 
to bending or contraction and expansion from tem- 
perature extremes. The rosin-flux will not harm insu- 
lation nor cause corrosion. 


Equally outstanding for general work is Kester Acid- 
Core Solder. Both are available in a wide range of 
strand and core sizes, flux and alloy combinations. 
Kester engineers will gladly cooperate with you in the 
selection of a Kester Cored Solder custom-made to solve 
any special soldering problem you may have. Write 
fully. No obligation, of course. 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39, III. 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 
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STANDARD INDUSTRY 


fot 


DRITHERM 
INFRA RED 


LAMPS 


Faster, lower cost 
more compact 


y CONTROLLED 
DRYING 


Nalco Dritherm Lamps are compactly installed in dry- 
ing racks, conveyor ovens or as a portable unit to 
supply penetrating, radiant drying energy. For rapid 
drying and curing of finishes, seals, fillers, adhesives, 
etc., and for dehydrating and preheating raw materials, 


NALCO 


Carbon Filament 


Available in self-reflector or clear glass lamps. 


Bulletin “Drying Problems Made Easy” 
sent upon request. 


NORTH AMERICAN 


Electric 
1044 Tyler St. 


INFRA-RED 


DRITHERM Lamp Co. 


St. Louis 6, Mo. 


For Safety’s Sake... INSIST on the 


TINY Test-0-Lite 


THE MODERN TROUBLE SHOOTER 


The only pocket-size tester with patented 


safety features for your protection 


@ THE NEON GLOW 
LOCATES THE TROUBLE 
INSTANTLY in electric cir- 
cuits, fuses, cut-outs, motors, 
radios, appliances. Tests 
everything electrical from 
100 to 550 volts. Indicates 
hot or grounded wires. 
Tells AC from DC. Engineers 
prefer it because it -has 

patented safety fea- 
tures. 


@ PUTS “FINGER” ON THE 
TROUBLE SPOT—QUICKLY 


For superior to ordinary clumsy test bulb. Saves precious 
time. Indispensable in shop or home. Vest pocket size. 
Lifetime guarantee. List $1.50. Purchase through regular 
electrical dealers. 


L. S. BRACH MANUFACTURING CORP. 
200 CENTRAL AVE NEWARK, N. J 
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SIMPLEX MODEL C-20A CUTTER 






@ For cutting insulated wires, cables and 
insulation materials. 
@ Will cut many wires at one time. ee) : 
@ Capacity up to 1” round, or 3” flat insula- Metal specification is ! 
tion or ribbon stock. vital to quality and 
@ Equipped with combination wire guide cost control in metal 
and safeguard. h | 
@ High grade tool-steel shear blades always parts fabrication. The 
engaged. early choice of the right metal sedis | 
« pais aa ie” rar a can be re- production run smooth from the start. If ; 
ground to insure long life. . ' 
@ Sturdy construction for heavy duty. you ae planning a oe Pp roduct, you'll 
@ Foot-pedal operated. find it worth your while to call in a CMP 
@ Overall size 34” x 10” x 6”. specialist. Here you will find the produc- 
Ask for your copy of new Bulletin. tion “know-how” to recommend or de- 
Write for Dealership Plan. velop the right metal for your cold rolled 
WENCO. MANUFACTURING CO. strip steel needs. 
SIMPLEX WIRE STRIPPERS AND CUTTERS : ; oo 
TOOLS © DIES © STAMPINGS © SPADE BOLTS CMP pioneered in the precision produc- 
1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS | tion of flat rolled metals to great accuracy 


| and has, by consistent research and de- 
velopment, achieved constant duplication 
of exacting physical specifications. Pre- 
cision Thinsteel is tempered to hundreds 
of different degrees of hardness. The ex- 
tremely close tolerances guarantee more 
finished parts per ton . . . therefore, great- 
er economy. Complete information on the 
advantages and uses of CMP Thinsteel is 
yours for the asking. Make it a point to 
get CMP service when you are consider- 
ing your important “‘first step.” 





converters | TMINSTEEL FACTS 
DYNAMOTORS — GAUGES THIN AS 001” © WIDTHS UP TO 24” | 












and other products COILS UP TO 300 LBS. PER INCH OF WIDTH 
© EXTREMELY CLOSE TOLERANCES 
SPECIAL ac, vc | STANDARD FINISHES * CARBON GRADES 
& universa. MOTORS | WIDE RANGE OF PHYSICALS 
For years our specialty has been the design and production | 
of special units to meet the specific requirements of our 
many customers . . . not ordinary stock units, but motors, 
generators and other devices properly designed 
to do the right job the right way. Initiative and 
engineering skill plus the finest craftsmen have j ROLLED 
made ESCO the trade mark that signifies com- ren iis {| 
plete satisfaction in specially-designed electri- ; iia cy | ' 
cal equipment. Aa . 
PAULA a | 
ELECTRIC SPECIALTY Co. THE COLD METAL PRODUCTS CO. 





SUBSIDIARY OF THE COLD METAL PROCESS CO YOUNGSTOWN, OHIO 





212 SOUTH STREET, STAMFORD, CONN. 
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e Faced with rising costs—with in- 
creased competition—many manu- 
facturers are finding that quality 
tools aid nimble fingers in cutting 
minutes off assembly and wiring 
time. 

Klein pliers are helping many 
manufacturers to get better per- 
formance on production lines. 
Their perfect balance prevents tir- 
ing hands. Their carefully aligned 
jaws assure a sure grip. Their 
sharp knives stay keen even after 
years of service. 

Make a note now to equip your 
workers with Kleins to enable 
them to save valuable minutes that 
mean so much to production costs. 


Ask Your Supplier 


This catalog, il- 
lustrating and 
describing the 
wide variety of 
Klein pliers, will 


besentonrequest. 


Since 1857 


SS 


AONT AV 


We have facilities 
for making our own 
tools, dies and jigs. 
This assures you of laminated plastics to extremely 
close tolerances, with greatest possible economy 
and maximum service. 


General Laminated Products, Inc 


of Illinois 
2857.S. HALSTED STREET » CHICAGO 8, ILLINOIS 


" y y\ rs 
ALL KINDS — FOR ALL PURPOSES! 


No matter what your require- 


ments may be . . . washers of 
any size or shape, any mate- 
rial or finish, in any quantity 
...wecan supply or make what 
you want. Over 22,000 sets 
of dies available for produc- 


ing standard and special sizes. 


Our facilities are at 
your service. 
* 


WROUGHT WASHER MFG. CO. 


WORLD’S LARGEST PRODUCER OF WASHERS 
2200 S. BAY STREET e@ MILWAUKEE 7, WISCONSIN 
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MODEL No. 263-A 
WELDEX ELECTRONICALLY TIMED SPOT WELDER 








3 K..V. A. 220 Volts 60 Cycles Single Phase 
Air Operated Bench Type 


Solenoid Air-Valve Foot-Switch Operated 
Built-in Electronic Timer 


Adjustable Pressure Switch 


For information and prices of spot, 
seam, flash and butt welders, write 


WELDEX INCORPORATED, 2321 McDonald Ave., Detroit 10, Mich. 


The New Brush Holder 


with the 4 Features 
@ 3 





% Clamp mounting eliminates close tolerances on stud 
diameters—and avoids stud marring. 


2. Stop screw prevents displacement of brush under 


shock. 


3. Undercut Trigger for spring adjustment maintains 
position under shock and vibration. 


4, Cotter pin and slip stud allow rapid easy spring re- 
placements. 


Send for folder with descriptive engineering data. 


We manufacture special brush holders for specific re- 
quirements; your inquiries are solicited. 


Pusurx Mera Provucrs, Inc. 


100 SIXTH AVENUE, NEW YORK 13, N. Y. 
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TELEVISION & © 
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In its multiplicity of wiring problems the many 
new and precious features of Surco Spiralon Keyed 
Insulation, with the widest range of identification 
in all sizes and lengths, is proving invaluable to 
Farnsworth Television & Radio Corp. of Fort Wayne, 
Ind. The ease with which this new insulated wire 3 
can be used in small compact areas or in large 
or intricate installations found instantaneous favor 
with this famous concern which is taking full advan- bi 
tage of Spiralon’s diverse uses. 


Spiralon is non-inflammable, non-fogging, non- 
corrosive, yet flexible and tough; and highly resistant 
to oils, dilute acids and alkalies to prove ideal for 
wiring under any and all conditions. Identification 
stripes are easily seen even on diameters as small 
as .025. The absence of all pigment fully preserves 
every electrical property, increases insulating resist- 
ance and allows for greater voltage. 


With a Nylon jacket added — resistant to high 
heat and low temperatures — Spiralon further pro- 
tects all electrical properties, reduces creepage while 
soldering terminals, offers a higher rupture point 
than braids and lacquers, checks deterioration, fungi 
attack, voids and pin holes. 


SHIELDED WIRE @ VINYL RESIN SHEETING © HIGH 
FREQUENCY WIRE and CABLE ® INSULATING 
TAPE © INSULATING TUBING 


Address Dept. E 





ELECTRICAL INSULATION CO. 
84 Purchase St., Boston 10, Mass. 
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SHEET METAL 
FABRICATION 


MANUFACTURERS 
Specto! Steel Equipment 
Meto! Coses—Cobinets 

CONTRACTORS 
Sheet Metal 
Byliding Products 
VENTILATION, 
AIR CONDITIONING 


THE 


ti t5i3 a tds 


1526 


COMPANY 
WED Se atta ey | 
CLEVELAND, OHIO 
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The high electrical resistivity*® 
of LAVITE makes this steatite 
body a standout for rf. appli- 
cations 


But LAVITE contributes still 
other important safety factors 


Formula SI-5, for example, pro- 
vides a compressive strength of 
96,000 Ib. sq. inch. Its tensile 
strength is 7,200 Ib. sq. inch 
Moisture absorption is only : 

per cent. This material may 
be machined, drilled, threaded 
or tapped to your specification. 


Test LAVITE in your own labo- 
ratory. We'll be glad to send 
samples. 

"Dielectric strength—235 volts per mil 


VP Oru 


Main Office & Works: C Liotta iP hae 


New England 


is the BETTER Way 
to Lift or Transport 
Your Materials .. . 


Whatever your handling require- 
ments may be, the WELD-BILT 
engineer can size up and recom- 
mend the equipment that will per- 
form the work with dispatch and 
economy. Every WELD-BILT unit 
is designed and constructed for all- 
around service, convenience, and 
low maintenance cost, year in, 
year out. Used and recommended 
by industrial plants everywhere. 


Portable Elevators — Hydraulic Lift Trucks WELD-BILT 


2 and 4 Wheel Trucks—Tiering Machines PORTABLE ELEVATOR 
Barrel Trucks and Racks Your request will bring 
illustrated folder cov- 
ering all types of WELD- 
BILT Equipment. 


» The WELD-BILT 
Hydraulic Lift Truck 


WEST BEND EQUIPMENT CORP. 
233 Water St., West Bend, Wis 


Moterials Handling Engineers 
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PERFORMANCE AGAINST 
ws a AND COLD 


Acme compound filled transformers can 
successfully withstand a wide range of 
temperature variation. Acme 417 com- 
pound is entirely free from parrafin. Has 
a low expansion and contraction factor; 
high thermo conductivity; forms a perfect 
seal. Acme engineered transformers with 
417 compound may be the answer to your 
problem. Write. 


THE ACME ELECTRIC & MFG. CO. 
35 Water St. © © © © Cuba, N.Y. 








“@OlL BURNE 
@ APPLIANCES 
@ BLOWERS 
@ PuMPS | 
@BUSINESS MACHINES Su 
@ EXPERIMENTAL TYPES Rend . 


ELEKRAFT MANUFACTURING COMPANY 


8 ACKERMAN AVENUE, CLIFTON, N. J. 
Phone: PAssaic 2-3682 


JANUARY 1946 


The DEPENDABILITY 
of Your Product Is 
ASSURED with.... 


ELECTRIC HEATI 
ELEMENTS 


Every manufacturer of electric ranges 
and appliances knows that his product 
is only as good as the heating ele- 
ments he uses. Element failure causes 


dissatisfaction with the complete unit. 


Jiffy Electric Heating Elements are 
expertly engineered . . . thoroughly 
tested for safety and durability . . . 


give extraordinary performance. 


When you plan your new product, 
include JIFFY ELEMENTS for 


complete dependability. 


a, 
Dae eee eee 
276A Windsor Street 
MARTE ORD S ee eee 











CERAMIC 
CAPACITORS 


WIRE WOUND 
RESISTORS 


ELECTRICAL REACTANCE 


CORPORATION 
oe a) a ee 


B. F. Goodrich. RIVNUTS 


now made of 


Steel Rivnuts 


FLAT HEAD TYPE 


...for greater strength, 
wider use 


Now—in stainless or plated 
steel—the one-piece blind fasten- 
er that can be used to fasten with 
and/or fasten to. Standard sizes 
6, 8 and 10-32. With slight ad- 
justment, standard Rivnut hand 
tools can be used for installation. 


All Rivnuts, used as rivets, can 
be sealed with a drive plug (ham- 
mered in place) or with a plug 
screw which keeps threads intact. 
Cadmium-plated attachment 
screws are available. 


Send for “Rivnut Data’’ 


Principle of Rivnuts, installation 
procedures, complete data on lighter 
aluminum Rivnouts, 

and new supplement 

on brass and steel & 
Rivnuts. For your free 

copy, write to The B. 

F. Goodrich Company, 

Dept. EM-1, Akron, 

Ohio. 





MANPOWER 


AVAILABLE e WANTED 


Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Sixth Ave., New York 20, N. Y. 


WANTED: GRADUATE ELECTRICAL ENGINEER 


To apply and sell small fractional horsepower motors to in- 
dustry. To work direct from sales office of established 
manufacturer in Rochester, N. Y. Manufacturer’s representa- 
tives not considered. State fully education, experience, age 
salary required. Box 322, Rochester 2, N. Y. 


’ 


ENGINEER EXECUTIVE 


Electrical, mechanical and sales background with excellent 
record. Twenty years covering creative design, development, 
factory procedure, cost, production and sales supervision. 
Includes considerable experience with domestic and com- 
mercial cooking industry. Qualified to take full responsi- 
bility of some progressive program with a future. Middle 
west preferred. Box B-89. 


CHIEF ENGINEER 


Topnotch Executive, M.E. and E.E. Good organizer. Twenty 
years experience in design, development and manufacture 
full line of electrical household appliances. Conversant with 
all manufacturing problems and processes. Quality control 
and reduction of manufacturing costs. Product design to 
meet keenest competition. Managed plants from 100 to 5000 
employees. Available at four weeks notice. Box B-90. 


MANUFACTURERS’ REPRESENTATIVE 


Organization recently created covering New York, New Jer- 
sey areas. Presently expanding. Desires additional non- 
conflicting lines. Exceptional background electro-mechanical 
field. Effective, aggressive sales contact should assure re- 
sults. Box B-92. 


Chicago Representation 


Established Chicago distributor desires several part-time 
exclusive established lines for Chicago territory; commission 
or resale; or special sale assignments or follow-up work. 
Local representation and address for nominal charge, sales 
and service. Box B-86. 


Manufacturers, Agents and Distributors 


Well established company expanding sales outlets. Must 
be established with manufacturers of switchboards and other 
current carrying devices. Also industries using monolithic 
asbestos board and molded parts. Full particulars first 
letter. Box B-85. 


MANUFACTURER’S LINE WANTED 


U. S. Naval Academy graduate, now on terminal leave, de- 
sires to represent as agent high grade electrical manufactur- 
ing company in the Philadelphia area. Has had 17 years 
selling experience, last five in Philadelphia area. Selling 
experience has been in automatic control and allied lines. 
Sales have been made to manufacturers for original equip- 
ment, industrials, and wholesale outlets. General field in- 
cluding heating, air conditioning, refrigeration, stokers, gas 
burners and allied industries. Box B-91. 
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Check the Market 


in your own office! 


ou don’t have to go far to visually check the market 

for materials and components which are essential to 
the making of electrically operated products. Just Jook at 
your dictating machine, your adding machine, your mail- 
ing equipment. These and many other machines and devices 
in the business office, including the water cooler, fan, inter- 
communicating system, lighting equipment, telephone, etc., 
are all electrically operated products. All of them require 
for their fabrication a vast array’of materials, metals, 
electrical and mechanical parts, equipment and finishes. 
Advertising in ELECTRICAL MANUFACTURING reaches 
the men who engineer and design all electrically operated 
products — the men who specify the materials and com- 
ponents that go into their making — the men you want to 
cultivate for volume business. 









Materials and components specified for the: 
Edison Electronic Voicewriter include: 


ALLOYS 
ALUMINUM 

ASBESTOS 

BEARINGS & BUSHINGS 
BOLTS, NUTS & RIVETS” 
BRASS, BRONZE & COPPER 
CAPACITORS 

CERAMICS 

COILS 

COMMUTATORS & BRUSHES 
CONTACTS 

DIALS 

DIE CASTINGS 

DRIVE PULLEYS & SHEAVES 
ELECTRICAL SHEETS 
ELECTRONIC CONTROLS 
FELT 
FIBRE 
FLEXIBLE SHAFTING 
GEARS & PINIONS 
LACQUERS & VARNISH 

LOCK WASHERS & NUTS 

LUGS, TERMINALS & CONNECTORS 
MICA 
MOTOR 
NAME PLATES & DECALS 
NICKEL & NICKEL-SILVER 
PHOSPHOR BRONZE 
PILOT LIGHTS 

PLASTICS 

PLUGS & SOCKETS 
PORCELAIN 
RECTIFIERS 
RELAYS 
RESISTORS & RHEOSTATS 
RUBBER & SYNTHETICS 
SCREW MACHINE PRODUCTS 
SILVER 
SOLENOIDS 
SPRINGS 
STAINLESS STEEL 
STAMPINGS 
STEEL 
STRIP STEEL 
SWITCHES 
TAPE 
TRANSFORMERS 
TUBING, FLEXIBLE & RIGID 
VACUUM TUBES 

WIRE, CABLE & CORDS 

WIRE, MAGNET & RESISTANCE 
ZINC 










Courtesy of Thomas A. Edison, Inc. 


THE GAGE PUBLISHING COMPANY = Publishers to Industry Since 1892 « 1250 Sixth Avenue, New York 20, N. Y 
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ks Ward Leonard line of rheostats includes the widest range of sizes, tapers 


and current ratings from the tiny types for radio to huge multiple 
assemblies for the heaviest industrial use. Smooth operation, durable con- 
tacts and extreme dependability characterize all Ward Leonard Rheostats, 


Resistors and Relays. Write for bulletins of interest to you. 


RELAYS + RESISTORS ¢ RHEOSTATS 


Electric control (WL) devices since 1892. 


WARD LEONARD ELECTRIC COMPANY: 34 SOUTH ST. - MOUNT VERNON, N. Y. 
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Acme Aluminum Alloys, Inc. .......... 73 
Acme Electric & Mfg. Co. ............ 333 
Acro Electric Co. sivas 202 
Acushnet Process Co. ..... : eee Eee 27 
Aerovox Corp. ; 160 
Aircraft Screw Products Co., Inc. 167 
Akron Porcelain Co. ; 230, 300 
Alden Products Co. 301 
Allegheny Ludlum Steel Corp. 89 
Alliance Mfg. Co. ...... ’ ; 13 
Allied Control Co., Ine. 53 
Allied Control Valve Co. 185 
Allied Electric Products, Inc. ............ 236 
Allmetal Screw Products Co. 246 
Aluminum Co. of America 78, 229 
Aluminum Goods Mfg. Co. 309 
Ambroid Co., Inc. “x revere. 299 
American Brass Co. 35, 36, 206 
American Cyanamid Co. 195 
American Gas Accumulator Co. 210 
American Insulator Corp. ., 223 
American Lava Corp. ; 312 
American Magnesium Corp. 179 
American Nickeloid Co. ; .. 314 
American Phenolic Corp. ; .. 203 
American Rolling Mill Co., The oe as 100 
American Screw Co. 39, 149 
American Society of Tool Engineers 14 
American Spring of Holly, Inc. 278 
American Television & Radio Co. 270 
Amperite Co. . : 228 
Andover Kent Corp. ; .. 808 
Andrews Steel Co., The . 266 
Arkwright Finishing Co. 170 
Armstrong Cork Co. .. 169 
Atlantic Screw Works 149 
Atlas Bolt & Screw Co. ............ 149 
Ault & Wiborg Division, Interchemical 
Corp. , 10, 11 
Automatic Electric Sales Corp. 63 
Automatic Temperature Control Co. .. 326 
Automotive Rubber Co. 299 
Baer Co., N. S. ; A 305 
Baker & Co. 316 
Barber-Colman Co. ..«.... cs ccccvods is oe 
Barnes & Reinecke Yad 248 
RY as RE dg ooo neds bon cess cede abex 87 
Becker Brothers Carbon Co. .. 327 
Belden Mfg. Co. Inside Front Cover 
Bell Telephone Laboratories .. ie 26 
Bentley-Harris Mfg. Co. 77 
Biwax Corp. 323 
Bodine Electric Co. ‘ 4 
Brach Mfg. Co., L. S. : 328 
Brand & Co., William Aehue b cnekenc ave, « sae 
Bridgeport Brass Co. et pid 297 
Bristol Brass Corp., The ................ 233 
Bristol Co., The .. See 149 
Brown-Brockmeyer Co. = Se 175 
Buffalo Bolt Co. ‘ Adee 259 
Burgess-Norton Mfg. Co. ........ ii at 209 
Burlington Instrument Co. 322 
Burndy Engineering Co., Inc. 191 
Burnley Battery & Mfg. Co. * 315 
Callite Tungsten Corp. : 93 
Carnegie-Illinois Steel Corp. ............. 225 
Carpenter Steel Co., The Seale ‘ x 
Celanese Plastics Corp. ictus eames 
Central Radio Laboratories ......... “ 68 
Central Screw Co. Pi adaiea 149 
Century Electric Co. ‘ are 313 
Ceramic Specialties Co. he ewe .. 300 
Cerro De Pasco €opper Corp. rch ta ones 184 


Chace Co., W. M. ‘ hea 324 
Chandler Products Corp. aay (7 ae 
Chelsea Products, Inc. ey 
Chicago Molder Products Corp. .......... 159 


Chicago Transformer Corp. ............. 180 
Ce. Gls Mtn Ge We nce sk bc as cason 267 
Cothes Mewene GDe TRs oii ccs ces stvecsics 18 
Clarostat Mfg. Co., Inc. eas tree 250 
Cleveland Tungsten, Inc. ......... ‘ 308 
Cold Metal Products Co. ....... 329 
Colgate Aircraft Corp. .......... 211 


Colonial Insulator Co. ca Sale A 228, 300 


Columbia Wire & Supply WMS odd cx aade'>s 256 
Condenser Products Co. eateema des 218 
Continental Can Co., Inc. ..... ests 99 
Continental Screw Co. ........... 149, 220 


Se 
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Cook Electric Co. 
Corbin Screw Div. 
Corp. 


Cuyahoga Spring Co. 


Dano Electric Co., The 

Dante Electric Mfg. Co. ........ 
Davis & Co., Inc., Dean W. 
Dayton Rubber Mfg. Co., The 
Denison Engineering Co., The 
Deutschmann Corp., Tobe 

Dial Light Co. of America, Inc. 
Dobeckmun Co., The 1 
Dolph Co., John C. 
Dongan Electric Mfg. Co. 
Dow Chemical Co. .. 
Drake Electric Works, Inc. 
Drake Mfg. Co. ‘ . 
Driver-Harris Co. 

Driv-Lok Pin Co. ; 
Dumont Electric Co., Inc. a 
DuPont de Nemours & Co., Inc., - E. . 
Durakool, Inc. ......... 
Durez Plastics & Chemicals, Inc. 
Dykem Co., The 


Eastern Air Devices, Inc. 
Eby Inc., Hugh H. 

Eclipse Moulded Products Co. 
Eicor, Inc. ... 
Elastic Stop Nut ‘Corp. of America 
Eleco Tool & Screw Corp. 
Electric Auto-Lite Co., The 
Electric Motor Corp. Ke 
Electric Soldering Iron Co., Inc. . 
Electric Specialty Co. 

Electrical Engineering & Mfg. Corp. 


Electrical Manufacturing Co., The i‘ 


Electrical Reactance Corp. 


Electrical Testing Laboratories, Ine. ; 


Electrix Corp. 
Elekraft Mfg. Co. 


Fairbanks, Morse & Co. 
Fansteel Metallurgical Corp. 
Federal Telephone and Radio Corp. 
Fenwal, Inc. 

Flexo Mfg. Co. 
Formica Insulation Co., The 
Freed Transformer Co. 


Garrett Co., George K. 
Gaylord Container Corp. 
Gear Specialties, Inc. 
General Cable Corp. 
General Electric Co. 


Cornish Wire Co., er aa ee 


American Hardware 


16, 


227 


_ 321 


193, 


40, 41, 72, 101, 207, 231, 238, 265, 


General Industries Co., The ......... 
General Laminated Products, Inc. ... 


General Plate Division, Metals & Controls 


Corp. 
General Screw Mfg. Co. 
General Thermostat Corp. 
George Co., The P. D. ........ 
Gibson Co., William D. 
Gibson Electric Co. . 
Gilbert Mfg. Co., Inc. 
Gisholt Machine Co. 
Gits Brothers Mfg. Co. 
Goodrich Chemical Co., B. F. 
Goodrich Co., B. F. 
Gothard Mfg Co. 
Gramer Co., The 
Granite City Steel Co. 
Guardian Electric Mfg. Co. 


H-B Instrument Co. 
Handy & Harman 
Han-Kor Sales Corp. fe 
Hardwick, Hindle, Inc. ..... 
Harper Co., The H. M. 
Harris Products Co. : 
Hartford Elecment Co., Inc. 
Harvey Wells Electronics, Inc. 
Haydon Mfg. Co. 

Heinemann Circuit Breaker Co. 
Heminway Corp. 
Herzog Miniature Lamp Works 
Hexacon Electric Co. 
Hilliard Corp., The . 
Hillsdale Commutator Co. 


219 


262 


. 289 


262 

51 
334 
178 
192 


155 
250 


~ 2 
. 305 


321 
260 





Homer Commutator Co. 208 
Hopp Press, Inc. : j 315 
Hoskins Mfg. Co. 22 
Howell Electric Motors Co. 285 
Hubbard Spring Co., M. D. ; 184 
Hydraulic Press Mfg. Co. Zs 212 
Ideal Commutator Dresser Co. 242 
Illinois Electric Porcelain Co. 300 
Ilsco Copper Tube & Products Co. 315 
Indiana Steel Products Co. ; ; 253 
Industrial Condenser Corp. ; 182 
Industrial Molded Products Co. 320 
Industrial Transformer Co. 325 
Insulation Manufacturers Corp. . 201 
Interchemical Corp. 10, 11 
International Screw Co. 149 
Irvington Varnish & Insulator Co. 67 
Janette Mfg. Co. : 301 
Jefferson Electric Co. 239 
Johnson Bronze Co. , 49 
Jones Co., Howard B. , oe aad 224 
Kato Engineering Co. 222 
Kester Solder Co. 319, 328 
Keuffel & Esser Co. 38 
Keystone Carbon Co., Inc. 215 
Klein & Sons, Mathias 330 
Knox Porcelain Corp. 300 
Krueger & Hudepohl 204 
Kurz-Kasch, Inc. 6 
Lamson & Session Co., The 149 
Leach Relay Co. : ; 275 
Lectrohm, Inc. ,. 216 
Lester-Phoenix, Inc. 97 
Linden & Co., Inc. 4 316 
Lindstrom Co., The tea a 323 
Lord Mfg. Co. 183 
Louthan Mfg. Co. 300, 323 
Maas & Waldstein Co. outa busb 284 
Macallen Co. oa j 61 
Macdermid, Inc. : fet , 302 
Mallory & Co., P. R. st 29 
Manufacturers Screw Products . . .149, 214 
ek | eee oe ee 316 


Master Electric Co., The ‘ Inside Back Cover 


McGill Mfg. Co., Inc. sce 
McInerney Plastics Co. .............. co ae 
Meletron Corp. ra } Bree 234 
Mercoid Corp., The nelle tat ... 166 
Mercury Clutch Corp. ........ Biteedass 263 
RI a, US ness icwakeccecss 64 


Midwest Molding & Mfg. Co. .___... 317 


Milford Rivet & Machine Co. ........ 149, 174 
Millen Mfg. Co., Inc., James ........ ... 299 
Minneapolis-Honeywell Regulator Co. ... 43 
Mitchell-Rand Insulation Co., Inc. ...... 177 
Molded Products Corp. a acs 251 
Monsanto Chemical Co. .......... 74, 75 
Morganite Brush Co., Inc. ........ 315 
Muehlhausen Spring Corp. ........ 17 
WI I ooo cece neces 318 
National Acme Co., The .......... 199 


National Band & Tag Co. ........ ee be 310 
National Carbon Co., Inc. ....... 
National Electrical Manufacturers Assoc... 300 


po ae er ee . 149 
National Lock Washer Co. ........... 187 
National Screw & Mfg. Co., The ..... 19, 149 


National Varnished Products Corp. .... 34 
New England Mica Co., Inc. 
New England Screw Co. 
New Jersey Wood Finishing Co. ..... eg OM 


New Jersey Zinc Co. .......... 102 
Newport Rolling Mill Co. ............... 266 
Norma-Hoffmann Bearings Corp. ....... 24 
North American Electric Lamp Co. ..... 328 
Northern Industrial Chemical Co. ....... 168 
Nothelfer Winding Labs. .............. 240 
Numberall Stamp & Tool Co. ............ 256 
Oakite Products, Inc. ‘ i 
Obie Biectrie Mle. Co. .... 2... cccccccese 320 
ac ce klse ek ¥ ences 291 
O’Neil-Irwin Mfg. Co. .............. 238 
Ger as OE no Soe cc cectotcevsees 57 
Packard Electric Div., General Motors 
De Din. beluga ean eEW a eee 4 eae 165 
Palm Bros. Decalcomania Co., The ...... 42 
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Paper Manufacturers Co. 
Paramount Paper Tube Co. 301 
Parker-Kalon Corp. 
Parker White Metal Co. 15 
Patton-MacGuyer Co. . . 308 
Pawtucket Screw Co. 149 
Peck Spring Co., The 319 
Pheoll Mfg. Co. ; 149 
Phillips Screw Manufacturers .. .. 149 
Phosphor Bronze Smelting Co. 222 
Photoswitch, Inc. 23 
Plastic Insulator Co. : 303 
Plastic Manufacturers, Inc. ; 288 
Plastic Wire & Cable Corp. 205 
Porcelain, Electrical Porcelain Section of 
National Electrical Mfrs. Assoc. 300 
Porcelain Products, Inc. 300 
Portland-Monson Slate Co. 299 
Post Co., The Frederick 32 
Potter & Brumfield Mfg. Co. 264 
Precision Paper Tube Co. 307 
Progressive Mfg. Co. ; 310 
Publix Metal Products, Inc. 331 
Pyramid Products Co. 176 


Quadriga Mfg. Co. 321 


Raytheon Mfg. Co. 66 
R-B-M Mfg. Co. 84 
RCA Victor Division, Radio Corp. of 
America 173 
Reading Screw Co. : 149 
Reconstruction Finance Corp. 83 
Reliable Spring & Wire Forms Co. 314 
Reliance Electric & Engineering Co. 327 
Revere Copper & Brass, Inc. Back Cover 
Rhode Island Insulated Wire Co. 
Richardson Co., The 
Riester & Thesmacher Co. 


Robbins & Myers, Inc. 

Rockbestos Products Corp. 

Rogan Brothers 

Roller-Smith Co. 

Rome Cable Corp. 

Russell, Burdsall & Ward Bolt & Nut Co. 
Ryerson & Son, Inc., Joseph T. 


Scovill Mfg. Co. 

Seifert Co., E. R. 

Selenium Corp. of America 

Seymour Mfg. Co. : 

Shakeproof, Inc. , 

Signal Electric Mfg. Co. .... 

Signal Indicator Co. 

Smith Mfg. Co., Inc., F. A. .. 

Sola Electric Co. 

Soreng Mfg. Corp. eed = a er 

Sound Equipment Corp. of California . 

Southington Hardware Mfg. Co., The 

Special Electrical Porcelain Sec., National 
Electrical Mfrs. Assoc. 

Spencer Thermostat Co. : 

Sponge Rubber Products Co. 

Sprague Electric Co. . ; 

Square D Company .. 

Stackpole Carbon Co. . : , 

Standard Electrical Products Co. 

Standard Molding Corp. 

Standard Pressed Steel Co. ...... - 

Stan-Test Corp., Div., Blackstone Mfg. Co. 

Star Porcelain Co. : - 

Sta-Warm Electric Co. : 3 

Steel Company of Canada, Ltd., The 

Steel Founders Society of America . 

Steward Mfg. Co., D. M. 

Struthers-Dunn, Inc. 

Stupakoff Ceramic & Mfg. Co. 


Superior Bearing Bronze Co., Inc. 
Superior Electric Co. 

Superior Tube Co. 

Suprenant Electrical Insulation Co. 
Synthane Corp. 


Taylor Fibre Co. 

Taylor Mfg. Co. 
Thompson-Bremer & Co. 
Thompson Clock Co., The H. C. 
Timken Roller Bearing Co. 
Toledo Standard Commutator Co. 
Torrington Mfg. Co., The 

Trico Fuse Mfg. Co. .... 
Triplett Elec’! Instrument Co. 
Tuttle & Co., H. W. 

Tuttle & Kift, Inc. 


Union Pacific Railroad 
United States Rubber Co. 
United States Steel Corp. 
United Transformer Corp. . 
Universal Clay Products Co. 
Universal Winding Co. 


Valley Electric Corp. 
Varflex Corp. . 
Veeder-Root, Inc. 
Vulean Electric Co. 


Wagner Electric Corp. 

Waldes Kohinoor, Inc. 
Walker-Turner Co., Inc. 

Ward Leonard Electric Co. 
Warren Teleghron Co. . 

Waterbury Companies, Inc. 
Watertown Mfg. Co. 

Weldex, Inc. ~ 

Wenco Mfg. Co. Salam 
Wesche Electric Co., The B. A. 
West Bend Equipment Corp. 
Western. Felt Works 

Westinghouse Electric Corp. 
Weston Electrical Instrument Corp. 
West Virginia Pulp & Paper Co. 
Wilson Co., The H. A. anes 
Winsted Division, Hudson Wire Corp. 
Wire Stripper Co., The 
Wolverine Bolt Co. 

Wrought Washer Mfg. Co. 


AMERrICcA’s largest industrial plants contain count- 
less Sta-~Warm compound heating, melting and dis- 


pensing tanks, kettles and pots. 


But do you know that Sta-~-Warm builds a complete 
line of glue heaters in capacities of one pint to 50 
gallons? In fact, glue pots are among the oldest 
Sta-Warm items and each is built to the same high 
standards and with the same low even heat distribu- 
tion that has made Sta-Warm wax and compound 
melters well and favorably known throughout the 


world. 


If you’re not acquainted with Sta- 
Warm industrial glue pots and _ tanks, 
write to Dept. A today. 

If your glue tanks are heated by boiler 
steam lines, consider electrically heated 
glue for summer use when heating boil- 
ers are usually shut down. 

Remember, write to Dept. A for bul- 
letin for your files! 


25 gal. glue tank 
with hand agitator 


STA-WARM 
ELEC. C0. 


565 N. Chestnut St. 
Cut away view of popu- Ravenna, Chio 

lar 2 qt. glue pot shown 
at left revealing part 
of Sta-Warm met of 
evenly heating sides and 
bottom areas of unit 
with broadly distributed 
heating circuits, thermo- 
statically controlled, to 
avoid burning the glue. 


Complete Equipment for 
Heating, Pouring, Conveying Compounds 
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cement cooling equipment hu: secured power right where he needs it .. . 
and at exactly the right speed. Easy to order, easy to use, ha has saved 
himself time, space and money by using tncse compact, integrally built 
SL MMe 1 MM he Le t-te | alco) 
lett fe Las 

And nowhere, but in the Master line of Gearmotors, could he have found 
power units that are so flexible, so easily adaptable and in such a wide 
range of sizes and types. They are available in any size, 100 HP and smaller 
... for all cycles, phases and frequencies .. . in open, splash proof, totally 
enclosed, fan cooled and explosion proof types . . . with Speedrangers (me- 
chanical variable speed) and Unibrakes . . . for every type mounting. 

Increase the salability of your motor driven products . . . improve the 
economy, safety and productivity of your plant equipment, with Master 


Gearmotors ... the horsesense way to use horsepower. 


THE MASTER ELECTRIC COMPANY ¢ DAYTON 1, OHIO 
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... SEE REVERE AT THE METAL SHOW 
CLEVELAND, FEBRUARY 4-8 
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T the FIRST RECONVERSION SHOW be sure : 
to see the Revere Exhibit. You will find it in Revere Exhibit at the 1944 Metal Show 
Space B-306, the same location in which you found 
us in the two previous Metal Shows. 


Now we are able to point out, openly, definitely 
and in much more detail than ever before, the amaz- 
ing advances in metallurgy born of war. In addi- 
tion we shall re-emphasize the virtues of the more 
familiar Revere mill products. 


- Look for exhibits of Revere magnesium and alu- 
minum, of the new specially-prepared switch copper, 


the new Free-Cutting Copper, the Certified Oxygen- 
Free High Conductivity Copper, the amazing special 
finishes available for Radar, and other products of 


copper, brass and bronze offering great peace-time COPPER AND. BRASS INCORPORATED 
potentialities. ; Founded by Paul Revere in 1801 
Revere Technical Advisors and representatives 230 Park Avenue, New York 17, New York 


will be available to assist you. Mills; Baltimore, Md.; Chicago, Ul.; Detroit, Mich.; 
New Bedford, Mass.; Rome, N. Y. 


. , . Sales Offices in principal cities, distributors everywhere 
, j 


é : 
ie Listen to Exploring the Unknown on the Mutual Network every Sunday evening, 9 to 9:30 p.m., EST 
Page QA 





